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the recent reports on the treatment 
of pneumococcal pneumonia, those which 
emanated from clinics where both specific serums 
and sulfapyridine were used extensively have 
shown that each of these two agents is highly ef- 
fective. Most of the workers, however, have agreed 
that a definition of the conditions under which the 
use of serum alone, sulfapyridine alone or the 
combination of the two will give the optimum 
benefit must await the accumulation of a large 
amount of data subjected to detailed and critical 
analysis. In this paper we present a résumé of 
the results of laboratory and clinical studies bear- 
ing on this subject which were conducted at the 
Boston City Hospital during 1938-1939. The de- 
tails of these studies are reported elsewhere.’ 


LaporaTory INVESTIGATIONS , 


These concerned the mode of action of sulfa- 
pyridine on pneumococci and the significance of 
antibody in this action, the humoral antibody re- 
sponse of sulfapyridine-treated patients and the 
absorption, excretion and distribution of sulfa- 
pyridine. A number of these observations merely 
confirm and extend the results of similar studies 
reported by other workers. Our results will be 
summarized briefly. 
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Action of Sulfapyridine and Antibody’ 


Pneumococci were grown at 37°C. in favorable 
artificial mediums, in human blood lacking pneu- 
mococcidal properties and in each of these me- 
diums after varying concentrations of sulfapyridine 
had been added. The resulting bacterial popula- 
tions were determined at varying intervals. Both 
with and without sulfapyridine the initial parts 
of the growth curves over a period of four hours, 
and in some cases even up to eight hours, were 
found to be identical. Multiplication always took 
place and the population increased from tenfold to 
a thousandfold during this period. After four to 
eight hours the shape of the growth curve, indi- 
cating either continued growth, bacteriostasis or 
decline in population, depended mainly on three 
factors: the size of the original inoculum; the 
concentration of the drug; and the susceptibility 
of the strain of pneumococcus used. With large. 
original inoculums, the bacterial population either 
remained static or declined slowly over a period of 
three or four days. With smaller inoculums this 
static phase lasted only four to eight hours and 
was followed by a comparatively rapid decline 
in the numbers of viable organisms, so that none 
could be recovered in subcultures made after 
eighteen to forty-eight hours. Concentrations of 
sulfapyridine of 10 mg. per 100 cc. usually re- 
sulted in complete sterilization of the mediums 
within twenty-four to forty-eight hours, with orig- 
inal populations up to 10,000 diplococci per cubic 
centimeter, while a sulfapyridine concentration of 
5 mg. per 100 cc. resulted in a decline in popula- 
tion after eight hours only when very small in- 
oculums (10 organisms or less per cubic centi- 
meter) were used. In some experiments with 
Type 3 pneumococci and human blood, 10 organ- 
isms per cubic centimeter multiplied a hundredfold 
to a millionfold in the presence of a sulfapyridine 
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concentration of 5 mg. per 100 cc., and the popula- 
tion then remained static for forty-eight hours or 
longer (Fig. 1). In some cultures, even with sulfa- 
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Ficure 1. Growth of Type 3 Pneumococci in Fresh Nor- 
mal Defibrinated Human Blood That Lacked Pneumo- 
coccidal Properties. 


pyridine concentrations of 10 mg. per 100 cc., the 
decline in bacterial population of the culture stop- 
ped after about twenty-four hours, and was fol- 
lowed first by a static phase and then by a second 
growth phase. The latter phenomenon may have 
been due to the development of sulfapyridine-fast 
variants within the culture,° although this was not 
determined. 

The results were quite similar with all the strains 
used, although there were some variations in the 
rate of growth and in the maximum populations 
attained, particularly with recently isolated strains. 
In every case bacteriostasis or killing of pneumo- 
cocci attributable to sulfapyridine occurred only af- 
ter multiplication of bacteria had taken place in the 
presence of the drug. Exposure of the bacterial 
cultures at a temperature of 5°C. during any phase 
resulted in a suspension of growth and of sulfa- 
pyridine action, and these activities were resumed 
apparently unaltered when the culture was again 
incubated at 37°C. At 27°C. growth, stasis and 
killing were slower than at 37°C. At 40°C. the 
activity was approximately the sarne as at 37°C. for 
forty-eight hours. Peptone, 2 per cent, in the me- 
dium had no significant effect on the sulfapyridine 
action. Soluble specific substance sufficient to in- 
hibit the pneumococcidal action of large amounts 
of the homologous antibody did not interfere with 
the bacteriostatic or bactericidal action of sulfa- 
pyridine. 

Tests were also carried out with sulfanilamide 
and sulfapyridine in fresh defibrinated blood from 
patients with pneumococcus Types 1, 3 and 5 pneu- 
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monias, when such blood lacked pneumococcidal 
action against the homologous pneumococcus. In 
these bloods, sulfanilamide in concentrations of 
5 mg. per 100 cc. or higher inhibited the free 
growth of moderate numbers of pneumococci. 
Complete sterilization of the blood with sulfanil- 
amide occurred infrequently, and then only with 
small original inoculums and with concentrations 
of 20 mg. per 100 cc. The latter action was dupli- 
cated by sulfapyridine in concentrations of 5 mg. 
per 100 cc. or even less. With 7.5 mg. per 100 
cc. or more of sulfapyridine, free growth was in- 
hibited when as many as 100,000 or 1,000,000 pneu- 
mococci were inoculated in 0.5 cc. of blood, and 
no organisms could be grown in subcultures made 
at forty-eight hours when 1000 or even 10,000 
diplococci were inoculated in the same amount 


of blood. 


Type-specific antibody contained in therapeutic 
horse and rabbit serums induced marked pneu- 
mococcidal action in the blood of the pneumonia 
patients. The combined action of small concentra- 
tions of sulfapyridine (25 mg. per 100 cc.) and 
small amounts of the specific antiserums produced 
greater pneumococcidal action than that occurring 
when the same amount of either of these agents 
was used separately. 


In studying the bactericidal action of human 
blood it was found possible to distinguish between 
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Figure 2. Pneumococcidal Action of Freshly Shed De- 
fibrinated Human Blood, Incubated at 37°C. 


In the first panel, the two curves represent separate 
tests. In the second panel, the curves represent tests 
with serums from two different patients, one who had 
serum therapy and the other sulfapyridine therapy. 


the action due to the drug and that due to immune 
substances — both the so-called “natural” antibody 
or the antibody acquired either actively as a result 
of the infection or passively following serum in- 
jections. Pneumococcidal action due to immune 
bodies occurred rapidly and was usually carried 
to completion within two or three hours (Fig. 2). 
During this time the static phase of sulfapyridine 
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action is not yet reached and organisms are still 
multiplying in the absence of an immune mecha- 
nism (Fig. 1). 

These findings may be interpreted as indicat- 
ing that both specific antibody and sulfapyridine 
have important but entirely distinct modes of ac- 
tion. The former has been shown to require an 
adequate number of intact phagocytic cells and also 
a heat-labile serum factor (complement)‘; the lat- 
ter does not require the mediation of serologic or 
cellular elements. In addition, the action of serum 
is rapid and is carried to completion, at least in 
vitro, before active growth in the presence of sulfa- 
pyridine is expected to cease. It seems reasonable 
that if both these mechanisms could be brought 
into play in the patient undergoing treatment for 
pneumonia, their actions might supplement one an- 
other and prove of great benefit, particularly to 
the heavily infected patient. 


Antibody Response of Sulfapyridine-Treated Pa- 
tients” 

Tests for bactericidal action, opsonins, mouse pro- 
tective antibodies and agglutinins for the homolo- 
gous type of pneumococcus were carried out with 
the blood of patients taken before, during and after 
treatment with sulfapyridine. Some of these pa- 
tients also received specific serums at varying in- 
tervals after treatment with the drug had been be- 
gun. A considerable number of patients had vary- 
ing amounts of pneumococcidal power in their 
bloods before any treatment was given, but mouse- 
protective antibodies were rarely found and ag- 
glutinins were not demonstrated at this time. 

During sulfapyridine treatment, the blood of 
patients showed marked bacteriostatic and consid- 
erable bactericidal action on the homologous type 
of pneumococcus. This action was independent of 
the immune mechanism, and was the same as 
that induced by comparable concentrations of 
sulfapyridine when added to artificial mediums or 
to human blood in vitro. By doing bacterial counts 
in the blood two or three hours after inoculation, 
it was possible to differentiate pneumococcidal ac- 
tion due to the drug and that due to antibody — 
whether “natural,” spontaneously acquired or pas- 
sively introduced by therapeutic serums. Only 
antibodies gave rise to pneumococcus killing with- 
in two or three hours. The greatest and most rapid 
pneumococcidal action occurred in the presence of 
heat-stable antibodies (agglutinins, mouse protec- 
tive antibodies, opsonins). Such antibodies appeared 
at about the same time that they would be expected 
to develop in patients who recover spontaneously. 
Protective antibodies rarely developed before the 
sixth day and agglutinins rarely appeared before 
the seventh day of the disease, irrespective of the 
time when the fever and pulse rate returned to 


normal. When specific serum was given intra- 
venously, a balance of all the antibodies measured 
was established and readily maintained in the cir- 
culating blood. 

These findings again suggested that the com- 
bination of specific antibody and sulfapyridine was 
the most advantageous therapy in cases of pneu- 
mococcal pneumonia. 


Fate of Sulfapyridine and Related Compounds in 
the Body. 

These studies were carried out in collaboration 
with Dr. F. H. L. Taylor and his associates, at the 
Thorndike Memorial Laboratory. They included: 
determinations of the concentration of the drug in 
the blood, and in some cases in the body fluids, 
of patients under treatment with sulfapyridine 
orally or with its sodium salt intravenously; sim- 
ilar and more detailed studies following the ad- 
ministration of single doses of sulfapyridine and 
of related compounds given by various feasible 
routes; a study of the distribution of these drugs 
between serum and red blood cells; and their dis- 
tribution in the body fluids and organs in pa- 
tients who died during treatment. 


The absorption, excretion and degree of acetyla- 
tion of sulfapyridine varied widely in different pa- 
tients receiving the same dose of the drug.’ Such 
factors as fever, body weight, water exchange, 
vomiting, toxemia, nutritional deficiency states 
and impairment of renal function may have ac- 
counted for some of the variations observed, but 
many of them could not be explained. Nitrogen 
retention and other evidences of renal failure were 
most regularly associated with high levels of sulfa- 
pyridine in the blood and delayed excretion in 
the urine. This was usually, but not regularly, as- 
sociated with a high percentage of acetylated drug 
in the blood. More than 60 per cent of the in- 
gested drug was recovered from the urine in orally 
treated cases. The proportion excreted as the un- 
conjugated drug varied considerably. 

After a single oral dose of sulfapyridine, the 
maximum blood concentration was reached in 
about six hours, and the levels thereafter declined 
somewhat more slowly than they did when the in- 
travenous route was used. About 80 per cent of the 
drug was recovered in the urine, excretion contin- 
uing for about five days. About half the amount 
was excreted in the first twenty-four hours, and 
about 75 per cent of the chemical in the urine was 
in the acetylated form. 


It was possible to establish and maintain satis- 
factory concentrations of sulfapyridine in the blood 
by the intravenous injection of its sodium salt, 
either exclusively or as a supplement to oral thera- 
py. When a single dose of sodium sulfapyridine 
was given intravenously, the maximum concentra- 
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tion was attained in the blood at the end of the 
injection. At this time almost all the drug was 
circulating as free (unconjugated) sulfapyridine. 
The concentration in the blood declined rapidly at 
first and then more slowly. The percentage of 
drug circulating in the conjugated form increased 
steadily, so that little or no free sulfapyridine was 
detectable in the blood after twenty-four hours, 
while appreciable amounts of the acetylated drug 
could be found during the next twenty-four hours 
or even longer. The drug appeared rapidly in 
the urine. The specimens voided during the in- 
jection contained a small percentage of drug as 
acetylated sulfapyridine, and later ones contained 
increasing proportions of the chemical in this form. 
More than 60 per cent of the drug was excreted 
in the urine within twenty-four hours, but the ex- 
cretion continued for about ninety-six hours, dur- 
ing which time about 90 per cent of the amount 
injected was recovered. Of the amount excreted, 
about 75 per cent was acetylated. The drug was 
excreted rapidly into the stomach and appeared in 
the gastric contents in greater concentrations than 
in the blood. Its appearance in the spinal fluid 
was somewhat delayed, reaching about half the 
blood concentration in one to three hours after 
the intravenous injection. 


Sulfapyridine is relatively insoluble, but it was 
possible to get considerable amounts of the drug 
into complete and stable solution in 50 per cent glu- 
cose. This required boiling for a few minutes, when 
apparently a new compound was formed. Such a 
solution, containing the equivalent of 10 per cent 
sulfapyridine, could be given intravenously, sub- 
cutaneously (when diluted to the isotonicity of 
glucose) and orally without untoward effects. Af- 
ter the intravenous injection of this glucose sulfa- 
pyridine solution the initial concentrations of drug 
in the blood were higher than those after the injec- 
tion of equivalent amounts of sodium salt. It was 
also eliminated much more rapidly, so that it could 
not be detected in the blood after twelve hours and 
very little was found in the urine after twenty-four 
hours. It was also eliminated much more rap- 
idly after subcutaneous injection than were equiva- 
lent amounts of sulfanilamide. When used in vitro, 
however, or after its parenteral administration, this 
glucose sulfapyridine solution was found to be es- 
sentially inert in bactericidal tests.® Oral admin- 
istration of glucose sulfapyridine resulted in 
markedly delayed absorption, the maximum blood 
levels being attained after twenty-four to thirty-six 
hours. The drug found in the blood after its 
oral administration was found to be active in 
bactericidal tests.* 


*Blake’s solution,® made by adding 2 gm. of sulfapyridine to 500 cc. 
of 5 per cent glucose which has been brought to a boil and then adding 
500 cc. of physiological saline, retains sulfapyridine activity provided that 
it is not boiled after the drug is added. 
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Sulfapyridine was found to distribute itself rap- 
idly and uniformly between serum and_ blood 
cells. This was true when it was added in vitro, 
after oral administration or after the intravenous 
injection of its sodium salt. Sulfanilamide, as also 
shown by Sise,’® was found in slightly greater con- 
centration in the red blood cells than in the serum 
under these circumstances. Glucose sulfapyridine, 
when added to blood in vitro or when found in 
blood after parenteral administration, failed to 
enter the blood cells and could be recovered en- 
tirely from the serum. In the body, the glucose sulfa- 
pyridine was distributed only in the extracellular 
fluid, whereas sulfapyridine and sulfanilamide 
were distributed throughout the total body water. 
The renal clearance of these compounds indicated 
considerable reabsorption of sulfanilamide and 
sulfapyridine by the tubules, but there was no reab- 
sorption after glucose sulfapyridine was given 
parenterally. Glucose sulfapyridine given orally 
behaved like sulfapyridine except for delayed ab- 
sorption. 

In the course of therapy the concentrations of 
sulfapyridine, both free and conjugated, were al- 
ways found to be lower in pleural exudates and 
in cerebrospinal fluids than in the blood taken 
at the same time. Spinal-fluid levels were rela- 
tively lower than pleural-fluid levels. We also had 
an opportunity to study the concentration of sulfa- 
pyridine and sulfanilamide in various body fluids 
and organs of patients who died while under treat- 
ment with this drug. None of the patients had 
crystals or concretions in the urinary tract. The 
results indicated a more or less uniform distribu- 
tion of the drugs in most organs. The brain and 
spinal fluid had lower concentrations than did 
the blood. There was marked concentration of 
drug, particularly in the acetylated form, in the 
urine. In the kidneys of the sulfapyridine-treated 
cases the concentration of drug was two or more 
times as great as in the other organs. In the kid- 
neys of the small number of sulfanilamide-treated 
cases that were examined the concentration of drug 
recovered was about the same as that of the blood.” 
This difference between sulfanilamide and sulfa- 
pyridine may reflect an important difference in 
the way these two drugs are handled by the 
kidney. 

Ciinicat Resutts 


At the Boston City Hospital from July 1, 1938, 
to July 1, 1939, there were 1037 patients over 
twelve years of age who had acute parenchymatous 
pulmonary infections associated with the finding 
of type-specific pneumococci. Concentrated anti- 
pneumococcus horse and rabbit serums were used 
in some of the cases throughout the season. Sulfa- 
pyridine was first used in the latter part of Oc- 
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tober, but only a limited supply of this drug was 
available for several weeks. Its use was limited 
at first to mild cases and to those with higher 
types of pneumococci or with mixed infection. 
Later the use of the drug was extended in an 
effort to determine its full range of effectiveness. 
Patients started on sulfapyridine therapy were lat- 
er given serum if they did not tolerate the drug 
well or if the response was not satisfactory. The 
combination of serum and sulfapyridine was used 


specific serums, have been studied in a more or 
less uniform manner in this hospital for several 
years and many of the data on these cases are 
available for comparison.’? Only the more impor- 
tant facts brought out in this study can be sum- 
marized here. The detailed analysis is presented 
elsewhere.’ 


Mortality in Relation to the Incidence of Important 
Prognostic Factors 


in some of the severest cases; treatment with these 


The serum-treated cases had the lowest death 
agents was started simultaneously in some cases 


rate (Table 1). As compared with the cases treated 


Taste 1. Incidence of the Important Prognostic Factors in Cases of Pneumococcal Pneumonia and Their Effect 
on the Mortality (July 1, 1938 to July 1, 1939). 


Tyre or THERAPY 


— SERUM AND NO SERUM, 
SERUM SULFA- SULFAPYRIDINE NO SULFA- ALL CASES 
PYRIDINE PYRIDINE 
Incidence % % % % % 
deed 28 57 23 7 22 
More than one lobe 25 58 32 40 37 
Treatment 3rd day or 43 37 28 51 43 
Mortality 
bed 13.3 24.0 17.8 28.6 22.6 
5 6 12 25 17 
ee 8 17 7 15 11 
Two or more lobes 30 29 40 50 41 
Atypical pneumonia (bronchopneumonia)..................0+5 23 31 27 33 32 
TTT CT TET 38 36 39 52 
Treatment begun: 
15 26 17 18 18 
Seventh Gay OF later.......ccccccscoccccceveeesvecscevecs 27 43 34 29 33 


and consecutively in others. No attempt was made 


with sulfapyridine alone, those receiving serum 
to carry out any strictly controlled alternation, 


alone included more bacteremic cases, but in most 


since previous experience has convinced us of the 
futility of such attempts when therapeutic agents 
with known lifesaving properties are available. A 
large proportion of the cases received neither se- 
rum nor sulfapyridine. These included mild cases, 
some which were admitted late in the disease, 
others in which the diagnosis was first made at 
autopsy, and many in which the pneumonia com- 
plicated other serious illnesses (secondary pneu- 
monias). Sulfanilamide was used in the treatment 
of some of the latter group and also in a few 
patients who received serum, but the effect of this 
drug was not enough to warrant separate consid- 
eration. All the 1037 cases were chosen for analy- 
sis since similar cases, treated with or without 


other respects they formed a more favorable group. 
More of the serum recipients were treated early, 
fewer had multilobar involvement or atypical or 
secondary pneumonias, and the percentage of cases 
in the older age groups was lower. 

The higher death rate among the cases treated 
with the combination of serum and sulfapyridine 
is somewhat deceptive. This group included the 
greatest proportion of cases which, among the typi- 
cal primary pneumonias, had the worst prog- 
nosis. Bacteremia and multiple lobe involvement 
were twice as frequent as among the cases treated 
with either serum or sulfapyridine alone. Either 
of these factors alone is enough to account for the 
high death rate. Furthermore, many of the cases 
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are included in this group because they were show- 
ing no apparent benefit from treatment with one 
of these remedies at the time when treatment with 
the second agent was started. 


The mortality in the cases which received neither 
serum nor sulfapyridine was lower than in pre- 
vious years.” This was due in large measure to 
the fact that severe typical cases, when recognized, 
were promptly treated, leaving a group of cases 
with more atypical and relatively milder infections, 
as indicated by the low incidence of bacteremia. 

Considering these data alone, it is fair to say 
that the combination of serum and sulfapyridine 
was the most effective treatment in the worst cases 
and that, taking the cases as a whole and consider- 
ing the important prognostic factors, no definite 
superiority was demonstrated for the one agent 
over the other when used separately. It seemed 
necessary, therefore, to determine if possible wheth- 
er there were any special conditions in which treat- 
ment with serum or sulfapyridine, or both, was 
most advantageous. The more detailed analyses 
of the cases’ brought out a number of such condi- 
tions, some of which may be mentioned briefly. 


Types of pneumococci. Sulfapyridine was ap- 
parently effective against all types of pneumococci. 
In some Type 2 and Type 5 cases, particularly 
the former, the response to treatment with sulfa- 
pyridine alone seemed less striking than that in 
other types, and the combination of serum with the 
drug gave the best results. In Type 3 cases serum 
alone did not seem to be effective except in the 
milder cases, and in these sufapyridine was equally 
effective. The drug was most effective in the severe 
cases, but a more rapid recovery occurred if it was 
used in combination with serum. Six bacteremic 
Type 3 patients recovered during the season. All 
received sulfapyridine and one received serum in 
addition. Sulfapyridine was most advantageous in 
the nonbacteremic cases associated with the higher 
types of pneumococci, particularly when sputum 
was the only source of pneumococci. This was es- 
pecially true when the specimens examined were 
not entirely satisfactory, when the number of pneu- 
mococci were few or when multiple pneumo- 
coccal types or large numbers of other organisms 
were found. 

Bacteremia. The mortality in all the bacteremic 
cases appeared to be the same, regardless of wheth- 
er serum or drug or both were used. There were 
two conditions, however, in which the combina- 
tion of serum and sulfapyridine was definitely su- 
perior in the presence of bacteremia, namely, when 
it occurred in patients over fifty years of age, and 
when the cultures yielded twenty-five or more col- 
onies per cubic centimeter of blood. These, of 
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course, are the cases with the gravest prognosis. 

During this period, as in previous years, bactere- 
mia rarely developed or persisted once serum treat- 
ment was instituted, except in cases with a severe 
focal purulent complication or with endocarditis. 
Although this was also true in general for cases 
treated with sulfapyridine alone, several patients 
had positive blood cultures up to twenty-four hours 
or even longer after drug treatment was begun. In 
some of the latter cases, the cultures made before 
treatment with the drug was started were sterile. 

Age. In the present cases, as in those previously 
reported,® specific serum alone did not seem to in- 
fluence greatly the mortality in the oldest age 
groups, that is in patients over sixty years of age. In 
this group, sulfapyridine was apparently effective 
alone in the milder nonbacteremic cases, particularly 
in those due to the higher types of pneumococci. 
As already noted, the combination of serum and 
the drug was the most effective in the older pa- 
tients with bacteremia. 


Time of beginning treatment. Serum, with or 
without sulfapyridine, was the most effective thera- 
py when treatment was begun early, that is on or 
before the fourth day. Sulfapyridine was appar- 
ently more effective than serum if treatment was 
begun on the fifth or sixth day. To be sure, 
the figures, as shown in Table 1, are somewhat de- 
ceptive, since a number of the patients who were 
started on sulfapyridine therapy on the fifth and 
sixth days and failed to show a satisfactory re- 
sponse were later given serum, and thus were taken 
out of the sulfapyridine-treated group and included 
among cases treated with serum and drug. The 
cases treated after the sixth day had a lower death 
rate and a more rapid recovery if serum was given, 
with or without sulfapyridine, particularly if the 
blood culture was positive before treatment was 
begun. Whenever the combination of serum and 
drug was used, the best results were obtained 
when treatment with both was begun simultane- 
ously or when serum treatment was begun within 
twelve hours after the first dose of drug was given. 

Extent of lung involvement. If the pneumonia 
had already extended to involve more than one 
lobe at the time therapy was started, the combina- 
tion of serum and sulfapyridine was the most ef- 
fective therapy. This was true both in bacteremic 
and nonbacteremic cases. 

Atypical pneumonias and secondary pneumonias. 
Such cases, when due to pneumococci, have usu- 
ally had higher death rates than have cases of typical 
primary lobar pneumonia, in spite of a higher in- 
cidence of bacteremia in the latter groups.’* In the 
present series, the results of therapy in the atypical 
pneumonias and in those complicating other serious 
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illness (secondary pneumonias) were not very sat- 
isfactory regardless of the treatment used. 


Duration of Acute Illness 


The duration of fever, elevated pulse rate and 
other symptoms of the acute pulmonary infection 
after the beginning of treatment was twice as long 
in the cases receiving sulfapyridine alone as in 
those treated with serum, regardless of whether 
they received sulfapyridine in addition. This was es- 
pecially true in the bacteremic cases which recov- 
ered. In such cases the average duration of fever 
after the first dose of serum was about twenty 
hours, as compared with fifty hours after the first 
dose of sulfapyridine when used without serum. In 
general, the subjective and objective improvement 
which followed the drop in fever was striking 
when serum was used, whereas patients receiving 
sulfapyridine continued to feel depressed and ill 
for some time after the fever and pulse rate had 
reached normal. Rusty sputum was frequently 
raised after this time, and the pulmonary lesion 
extended in some cases while the drug therapy 
still was being maintained. 


Complications 


Septic focal complications were relatively most 
frequent among the patients treated with both 
serum and sulfapyridine. This was to be expected 
from the higher incidence of bacteremia in this 
group.’* Only a few of the more significant facts 
need be mentioned. Empyema was demonstrated 
in 9 patients treated with serum alone and in the 
same number treated only with sulfapyridine — an 
incidence of about 4 per cent in each group. There 
were 2 deaths among each of these 9 cases. Five 
of the serum-treated and 3 of the sulfapyridine- 
treated patients who developed empyema had posi- 
tive blood cultures before treatment was begun. 
Among the patients who received both serum and 
sulfapyridine, 12 (9 per cent) developed empyema, 
all had positive blood cultures before treatment, 
and 5 died. There were 7 with empyema among 
the patients who received neither serum nor sulfa- 
pyridine. None of them had positive blood cul- 
tures, and 3 died. In each of the four groups, 
only 1 patient among those who recovered was 
successfully treated by repeated thoracenteses alone; 
the others all required surgical drainage (closed 
thoracotomy or rib resection). 

It is also of interest that 2 patients with fibrinous 
pericarditis recovered. Both received serum and 1 
received sulfapyridine in addition. In 1 patient 
treated with sulfapyridine alone, purulent men- 
ingitis apparently developed during the course of 
treatment. Severe secondary hemolytic  strepto- 
coccus infections, usually with organisms recov- 


ered from the blood, were relatively frequent, but 
less so in patients treated with sulfapyridine alone. 
Early relapse was not frequent. This occurred 
about as often in the serum-treated patients (3 
cases with 2 deaths) as in those treated with sulfa- 
pyridine alone (4 cases with 1 death). The same 
type of pneumococcus was recovered on admission 
and during relapse in each of the latter cases, and 
different types were found in each of the serum 
treated cases. 


Dosage 


Serum was given intravenously in divided doses, 
the total amount being estimated according to the 
type of pneumococcus, the age of the patient and 
the severity of the disease. The average total 
amount per patient was 182,000 units in those 
treated with serum alone, and 253,000 units in 
those who received sulfapyridine in addition. No 
attempt was made to determine the smallest ef- 
fective dose, so that large excesses were usually 
given, particularly in bacteremic cases. The amount 
of antibody per patient was smaller with rabbit 
serums than with horse serums, although a se- 
verer group of cases was chosen for treatment 
with the former. The average concentration of 
antibodies in the rabbit serums was about twice 
as great as in the horse serums, so that consid- 
erably smaller volumes were necessary when the 
former were used. 

The dosage of sulfapyridine used averaged 20 
gm. per patient, given over a period of about three 
and a half days. This was the same whether or 
not serum was used in addition. However, smaller 
total doses of the drug were used more frequently 
in conjunction with serum treatment. In general, 
each patient was given an initial dose of 2 gm. 
and then 1 gm. every four hours; this was con- 
tinued, whenever feasible, until the acute infec- 
tion seemed to be overcome, usually about forty- 
eight hours after the temperature and pulse rate 
returned to normal. Severely ill patients received 
a second dose of 2 gm. two hours after the first 
dose. In occasional patients the treatment was be- 
gun with an intravenous injection of the soluble 
sodium salt, 4 or 5 gm. being given in normal 
saline, either in a 5 per cent solution given in 
ten to fifteen minutes or in 1 per cent solution, 
taking about an hour for the injection. Some of 
the patients received a second injection of the same 
or smaller amount after four or five hours.° 


Untoward Effects 


Serum reactions of the usual types were en- 
countered, but rarely were severe. With rabbit se- 
rums, chills were slightly more frequent than they 
were with horse serums, but immediate allergic re- 
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actions were much less frequent and serum sickness 
occurred somewhat less frequently with the former. 
There was a marked variation in the chill-produc- 
ing properties of different lots of serum from the 
same laboratory, but greater differences were noted 
among the serums from different laboratories. 


The toxic effects attributable to sulfapyridine 
were about the same as those reported from other 
clinics. Nausea and vomiting were most frequent 
and occurred in about two thirds of the patients. 
Anemia, acute and delayed, leukopenia occurring 
early in the course of treatment, hematuria, nitro- 
gen retention, mental depression or marked ex- 
citement, morbilliform eruptions and drug fever 
were observed, but were all relatively infrequent. 
The renal complications were sometimes serious. 
Nausea and vomiting and chills sometimes oc- 
curred during or after intravenous injections of 
the sodium salt. One patient with incipient deli- 
rium tremens may have died as a result of a con- 
vulsive seizure followed by coma and respiratory 
failure that began during an intravenous injection. 


Sulfanilamide 


Sulfanilamide in full dosage was used in the treat- 
ment of the acute pneumonia in 106 cases. Of 
these, 72 received no other specific therapy and 34 
received serum in addition. There were 20 deaths 
among the former and 12 among the latter. Only 
7 of the former patients had positive blood cultures 
and 6 of them died, while 14 of those who also 
received serum had positive blood cultures and 10 
of them died. Dramatic recoveries attributable 
to sulfanilamide, comparable to those observed 
under sulfapyridine therapy, were rare. 


CoMMENT 


It is sometimes hazardous to translate, in terms 
of the patient ill with pneumonia, the results of ex- 
periments made with the pneumococcus in vitro 
or in laboratory animals. Nevertheless, the results 
of the laboratory studies that have been summa- 
rized here, if they are of any significance in the 
human disease, suggest that in general the opti- 
mum therapy for pneumococcal pneumonia should 
include both specific serum and_ sulfapyridine. 
When considered in conjunction with the various 
factors in the host and in the invading organism, 
the laboratory findings have helped us interpret 
_many of the clinical results observed in individual 
cases and in certain groups of cases. We may cite, 
as an example, the treatment of aged individuals 
with pneumonia. 

In old patients it is necessary to use the greatest 
caution with both serums and drugs, since the in- 
discriminate use of either agent may prove seri- 
ously detrimental, while the judicious use of both 
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may be expected to give the best results. Many 
patients over sixty years of age do not seem to 
tolerate sulfapyridine therapy, in the usual doses 
given, over the long period usually required in 
severe cases. Likewise, large doses of serums, par- 
ticularly horse serums, may give rise to serious 
cardiovascular reactions other than those resulting 
from the ordinary chills or allergic reactions. Such 
patients, however, when seen early in the disease 
may have mild infections which respond rather 
rapidly to treatment with sulfapyridine alone. 
When this is true, the prolonged use of the drug, 
at least in full doses, is usually unnecessary, may 
be harmful and therefore should be avoided. In 
old patients under sulfapyridine treatment, kidney 
function is more readily impaired than it is in 
young patients, and the cerebral and gastrointestinal 
complications may prove much more serious. 
When the disease is moderate or severe and is defi- 
nitely associated with a specific type of pneumo- 
coccus, comparatively small doses of the homolo- 
gous antibody given after a few hours of drug ther- 
apy will frequently bring about rapid clinical im- 
provement, making it possible to dispense with fur- 
ther drug therapy much sooner. 

It appears from the analysis of the clinical data 
that specific antipneumococcus serums and sulfa- 
pyridine are both highly effective agents in the 
treatment of the pneumococcal pneumonias in 
adults and that, in the great majority of cases, they 
are probably equally effective. It is natural, under 
such circumstances, that the physician will choose 
sulfapyridine for the treatment of most of his cases 
since, in general, it is simpler to administer, is 
more widely effective and is less expensive than 
are the serums. The more detailed analysis of 
the results of treatment in various groups of cases 
indicated certain situations in which the combina- 
tion of serum and sulfapyridine gave better results 
than did either agent alone. In general, these 
represent the cases with the worst prognosis and 
warrant the use of the combined therapy. 


In any given case it may become desirable or 
necessary to give specific serums because the pa- 
tient falls into one of the categories in which the 
combined therapy is most effective; because the 
toxic effects of the drug may interfere with its 
effective use or occasion undue discomfort; or be- 
cause the infection may prove resistant to the ac- 
tion of the drug. The physician should therefore 
be prepared for this contingency by obtaining spu- 
tum for typing and blood for culture as soon as 
the clinical diagnosis of pneumonia is made or sus- 
pected. Sulfapyridine therapy may then be started 
before the results of these procedures become avail- 
able, unless there is some reason for withholding 
the drug. If the patient falls into one of the groups 
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of severe cases, or is one in whom sulfapyridine 
therapy is considered undesirable, serum should be 
given as soon as the type is determined or the 
result of the blood culture becomes known. The 
immediate use of sulfapyridine makes possible a 
period of observation during which doubts con- 
cerning the severity of the infection can be resolved 
and evaluated, particularly while the results of 
the blood culture are being awaited. In any pa- 
tient, serum may be used to advantage if twenty- 
four to thirty-six hours of drug therapy fails to 
bring about marked clinical improvement. 


CONCLUSIONS 


Both specific antipneumococcus serums and sulfa- 
pyridine are highly effective agents in the treat- 
ment of the pneumococcal pneumonias. 

The results of laboratory studies suggest that the 
combination of serum and sulfapyridine represents 
the optimum therapy in pneumococcal infections. 

An analysis of the clinical results of treatment 
with serum and sulfapyridine, used separately and 
in combination in adults with pneumococcal pneu- 
monia, indicates that for the large majority of 
cases each of these two agents is about equally 
effective when used alone, and that for most of the 
cases with the worst prognosis the combination of 
serum and sulfapyridine is more effective than 
is either agent alone. 

The cases in which the combined therapy was 
most effective included the following: bacteremic 
patients, particularly those over fifty years of age, 
those in whom treatment was started late in the 
disease and the ones with blood cultures that 
yielded moderate or large numbers of pneumo- 
cocci; patients in whom more than one lobe was 
involved; most patients over sixty years of age 
who had more than a mild infection; and pneu- 
monias due to Types 2, 3 and possibly 5 pneumo- 
cocci, except the mild cases. 


Since sulfapyridine has a wide range of effec- 
tiveness, is usually simple to administer and is 
relatively inexpensive, it is advisable to start treat- 
ment with this drug in every case of pneumonia as 
soon as the clinical diagnosis has been made, but 
only after blood has been taken for culture and 
every effort has been made to obtain sputum for 
typing. In the severe cases that fall into the cate- 
gories enumerated, — and to these may be added 


the pneumonias complicating pregnancy and the 
puerperium, — specific serum should be given as 
soon as the causative types have been determined or 
the results of the blood cultures have become 
known. In addition, patients in whom continued 
drug therapy may prove harmful are best treated 
with serum as soon as the type is known. They in- 
clude patients with renal or hepatic disease and 
those with severe anemias or other blood dyscrasias. 
The establishment of a balance of antibodies will 
permit early withdrawal of the drug and thus 
minimize its ill effects. 


In all other cases due to specific types of pneu- 
mococci, serum should be used if there is no sat- 
isfactory response after twenty-four to thirty-six 
hours of drug therapy. 

In cases treated early in the disease, serum may 
be preferred, particularly where the drug is not well 
tolerated, because of the dramatic response so reg- 
ularly obtained with comparatively small doses of 
serum, and because prolonged therapy may be 
necessary to avoid relapse of the infection when 
the drug is used alone. 
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VITAMIN C DEFICIENCY IN AN OTHERWISE NORMAL ADULT* 
Joun H. Cranvon, M.D.,f ano CuHartes C. Lunp, M.D. 


BOSTON 


ESPITE the extensive studies of vitamin C 

during the last decade and the rapid ad- 
vances made in its chemistry,’ in the methods 
of its determination in blood and tissues*”* and 
in the pathologic changes of vitamin C deficien- 
cy,’ ** little has been published concerning the va- 
riations of its blood levels and the concomitant 
physiologic and pathologic changes during the de- 
velopment of a controlled deficiency of vitamin C 
in an otherwise normal adult. 

The idea of studying induced dietary defi- 
ciencies in the human organism over a period 
of time is not new. At the suggestion of Ben- 
jamin Franklin, Stark,’* in 1769, in an effort to 
study the effect of various diets on man, produced 
scurvy in himself by subsisting on bread and water 
for ten weeks —a diet which unfortunately was, 
as we now know, greatly deficient in other vita- 
mins, particularly vitamins Bi and Be, and which 
shortly resulted in his death. 

In 1935, van Eekelen’® and Heinemann,’® em- 
ploying a complicated method of whole-blood 
analysis® which is not now widely used, kept them- 
selves on a vitamin-C-deficient diet for eighty-four 
and forty-two days, respectively. Although their 
food intake was also low in vitamins other than 
vitamin C, at no time did any clinical sign of 
scurvy or other deficiency develop. According to 
van Eekelen’s determinations, his whole-blood val- 
ues fell slowly and gradually during the experi- 
mental period, starting at 1.7 mg. per 100 cc. and 
reaching 0.19 mg. at the lowest point. Somewhat 
later Kellie lived for thirty-seven days on a diet 
low in vitamin C*’; and recently Ralli and her co- 
workers,’* in an attempt to estimate the daily re- 
quirement of the vitamin in adults, studied the 
blood levels of three normal subjects on controlled 
diets with varying degrees of vitamin C deficiency. 
In Ralli’s work the maximum period during which 
a normal adult was completely deprived of vitamin 
C was twelve days, but the diets were for the 
first time supplemented with other known vita- 
mins. 

Experimental animals and patients suffering not 

*From the Department of Surgery, Harvard Medical School, and the 
Fifth Surgical Service and the Surgical Research Laboratory, Boston City 
Hospital. This work was aided by a grant from the Wellington Fund 
of Harvard Medical School and an anonymous donor. Assistance in securing 


the data was furnished by the personnel of the Works Progress Administra- 
tion (Project 175&0). 

TAssistant in surgery, Harvard Medical School; assistant resident, Fifth 
Surgical Service, Boston City Hospital. 

tAssistant professor of surgery, Harvard Medical School; assistant visiting 
surgeon, Boston City Hospital. 
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only from vitamin C deficiency but also from con- 
current infections and multiple avitaminoses have 
received thorough investigation. As a result of 
these studies not only have the pathologic changes 
of scurvy been clarified, but there has also arisen 
a general belief that a large percentage of pa- 
tients, as judged by their plasma ascorbic acid de- 
terminations, may be suffering from a subclinical 
deficiency of this vitamin, and that otherwise 
normal adults may have poorly healing wounds if 
their plasma ascorbic acid levels are low. 


Wolbach and Howe,” pioneer workers on vita- 
min C deficiency, showed in experimental animals 
that the vitamin was necessary for the formation 
of intercellular substance, and it is supposedly 
for this reason that in scurvy the capillaries are 
abnormally permeable or fragile, resulting in the 
petechiae and hemorrhages so characteristic of this 
disease. More recently Lanman and _ Ingalls’® 
found that the healing wounds of scorbutic guinea 
pigs had poor tensile strength, suggesting that 
this was due to the lack of intercellular sub- 
stance necessary for wound healing. 


With improvement of the technic for the deter- 
mination of plasma ascorbic acid, many investiga- 
tors have stated that plasma levels of the vitamin 
are a fair index of the vitamin C status of the 
human organism, and that low values signify la- 
tent or subclinical scurvy. Thus Abt, Farmer and 
Epstein® state: “We believe that values obtained 
for the reduced cevitamic acid content of the blood 
plasma . . . will prove to be a convenient, rapid 
and accurate method for the detection of subclinical 
scurvy. ... Active scurvy may occur with [plasma] 
values ranging up to 0.4 to 0.5 mg. per cent.” This 
opinion is also voiced by Bartlett, Jones and Ryan,”” 
who say, “It is agreed that a fasting blood plasma 
level of under 0.5 mg. per cent is definitely ab- 
normal and that the presence of such a level indi- 
cates that the vitamin C in the body tissues has 
been markedly and perhaps dangerously depleted.” 
Again, Portnoy and Wilkinson*® assert: “The in- 
itial plasma ascorbic acid value was an approxi- 
mate measure of the vitamin C nutrition of the 
body tissues. ... If the [plasma] figure falls much 
below 0.45 mg. per 100 cc., dangerous depletion of 
the body stores of the vitamin is developing.” 

In surgical patients, Lund*? and later Bartlett, 
Jones and Ryan*’ have shown that there is a post- 
operative drop in the plasma vitamin C. When 
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AppITIONAL Data. 


Vitamin C Content of Plasma* (mg. fof 100 ce.): (17)+ 0.2; (23) 0.1; (41) 0.0; (55) 0.0; (79) 
0.0; (87) 0.0; (100) 0.0; (121) 0. 

Vitamin C Content of Whole Blood* am per 100 cc.): (17) 0.2; (23) 0.1; (41) 0.1; (79) 0.1; 
(87) 0.0; (100) 0.0; (121) 0.0. 

Red-Cell Count ( millions): (0) 5. 0; (5) 5.0; (12) 5.0; (23) 5.0; (29) donor for transfusion, 
400 cc.; (30) 4.6; (37) 4.2; (42) 45: (57) 48; (77) 43; (85) 45; (102) 5.0; (106) donor 
jor transfusion, 500 cc.; (110) 4.9; (122) 5.5. 

White-Cell Count (thousands): (0) 4.7; (57) 4.8; (85) 4.5; (102) 4.2; (122) 4.8. 

Differential White-Cell Count (per cent): (76) 70 P, 26 L,2 M, 1 E, 1 B; (90) 76 P, 16 L, 
4M,3E,1 B. 

Hematocrit: (0) 0.48; (77) 0.50; (87) 0.49; (107) 0.45; (122) 0.45. 

Mean Corpuscular Volume (cubic microns): (75) 110; (93) 112; (105) 89.7; (119) 83.8; (122) 
82.3. 


Sedimentation Rate (mm. per minute): (28) 0.4; (75) 0.01; (93) 0.03; (111) 0.055. 

Blood Sodium (mg. per 100 cc.): (33) 142; (43) 136; (78) 143; (89) 147; (122) 149. 

Blood Complement: (78) normal; (121) normal. 

Géthlin Test: (36) negative; (53 ) negative; (67) negative; (88) negative; (105) negative; (110) 
negative; (120) negative. 

Bleeding Time (Ivy, seconds): (71) 124; (102) 290; (122) 190. 

Clotting Time (Ivy, minutes): (71) 9; (102) 8; (122) 12. 

Guaiac Test on Stool: (54) negative; ( 95) negative; (120) negative. 

Urine (sugar, albumin and sediment): (0) negative; (54) negative; (95) negative; (120) nega- 
tive. 

Serum Protein (gm. per 100 cc.): (93) 6.5, A:G as 4.3:2.2; (121) 5.0. 

Glucose Tolerance: (93) normal; (122) normal. 

Chest X-Ray: (0) normal; (46) normal; (85) normal; (112) normal. 

Electrocardiogram: (35) normal; (85) normal; (112) normal. 


*Determinations at the Children’s Hospital (Boston) Laboratory. 
tNumbers in parentheses refer to days of diet. 
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this clinical finding is coupled with the experimen- 
tal work, particularly that of Lanman and In- 
galls! the possible inference is obvious: in surgi- 
cal patients the vitamin C is withdrawn from the 
blood postoperatively in order to be utilized in 
the process of wound healing. And if this infer- 
ence is coupled with the belief that a plasma level 
of ascorbic acid of below 0.5 mg. per 100 cc. in 
adults is dangerously low, the conclusion must be 
that anyone with a vitamin C level below this 
figure is apt to have poor wound healing or de- 
hiscence, even in the absence of other complicat- 
ing factors. Such an inference would seem to con- 
flict with the facts, since, before any great atten- 
tion had been focused on vitamin C, the incidence 
of poor wound healing in a large series of abdom- 
inal cases dropped from 4.3 to 1.2 per cent when 
care was taken to use modern methods of suturing 
and to exercise gentleness in handling the tissues.”” 
Moreover, Lund”! has reported a large group of 
patients with known low plasma vitamin C levels 
who nevertheless showed perfectly normal wound 
healing. These findings do not support the sug- 
gestion that high plasma vitamin C levels are es- 
sential to proper wound healing in the average sur- 
gical patient. Do multiple avitaminoses, growth 
factors and infections play a role in the frequent 
cases of clinical and subclinical scurvy and its com- 
plications reported in the literature? Are these 
factors partly responsible for the widespread belief 
that plasma levels of ascorbic acid below 0.5 mg. 
per 100 cc. are dangerously low? Are plasma levels 
of ascorbic acid a good index of the vitamin C 
status of the adult? These questions led to the 
following experiment. 


J. H. C., a normal 27-year-old man, weighing 158 pounds, 
with negative history, physical examination and laboratory 
findings, placed himself on a vitamin-C-free diet supple- 
mented by vitamins A, B, D, G and later E. During the 
entire experiment he remained active, carrying out his 
assigned duties as assistant resident surgeon in a large 
general hospital. 

For the first 2 months the diet consisted of well-cooked 
meat, not over 200 gm. per day, bread, butter (not over 
30 gm. per day), cake (containing no fruit or fruit flavor- 
ing), corn flakes, polished rice and coffee, small amounts 
of cream (not over 30 cc. per day) being allowed for coffee 
and cereal. For the next 6 weeks the diet consisted of 
Swiss and American cheese (not over 240 gm. per day), 
crackers, black coffee, beer (not over 1500 cc. per week) 
and a semi-sweet chocolate candy bar, a standard brand 
which, according to the makers, consists only of chocolate 
bean, roasted and then processed at 200°F. for 72 hours, 
and sugar. This latter diet was thereafter supplemented 
with 2 eggs per day. There was no deviation from the 
dietary regimen at any time. 

Daily plasma vitamin C determinations were done by 
the macromethod of Mindlin and Butler’? using the 
Evelyn photoelectric colorimeter,** with correction for 
turbidity as suggested by Bessey.* At first the samples 
of blood were collected in cyanide according to the method 
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of Pijoan and Klemperer,!! but this method was later 
discarded, oxalate alone being used. Determinations were 
always made as soon as the blood had been withdrawn. 
During the entire period, frequent control determinations 
were made. The results of all determinations are repre- 
sented in Figure 1. 

During the entire dietary period frequent capillary fra- 
gility tests, according to the technic described by Gothlin,*> 
and other laboratory procedures (vide infra) were car- 
ried out. 

After 85 days of vitamin-C-free diet, and after the plasma 
vitamin C had been zero for at least 44 days, an experi- 
mental wound consisting of a 6-cm. transverse incision 
was made in the right midback, being carried down 


Ficure 2. Biopsy Specimen from Subject. 


In this section the dark-staining old connective tissue 
is seen in the lower left-hand corner; there 1s an abun- 
dance of capillaries and collagen. Connective-tissue 
stain (X170). 


through the latissimus dorsi muscle and the anterior sacro- 
spinalis fascia. Several small bleeders were ligated with 
plain No. 00 catgut. Approximately 2 gm. of the sacro- 
spinalis muscle was removed for analysis, the deep fascia 
being then closed with interrupted plain No. 00 catgut 
sutures, a few of the same being placed also in the super- 
ficial fascia. The skin was closed with multiple inter- 
rupted silk sutures. A wound of similar proportions was 
made simultaneously in a normal adult male control whose 
plasma ascorbic acid levels had been high, and who re- 
mained on a diet high in vitamin C throughout the experi- 
ment. Twenty-four hours preoperatively the control was 
given 200 mg. of ascorbic acid by mouth, and a plasma 
determination was done 30 minutes later. The resulting 
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high value may partially account for the sharp postoperative 
drop apparent in the chart. 

The biopsied specimens of sacrospinalis muscle were 
analyzed by Dr. O. A. Bessey of the Harvard Medical 
School, who could find no vitamin C in the muscle of the 
subject, although there was an appreciable amount in that 
of the control. Although the possibility exists that some 
of the ascorbic acid present in the former specimen was 
oxidized by small amounts of blood present, Bessey con- 
sidered the difference between the two samples significant 
since this factor of oxidation was present in each. 

The activities of neither the subject nor the control were 


Figure 3. Biopsy Specimen from Subject. 


This section shows numerous capillaries and an abun- 
dance of intercellular substance in the granulation ts- 
sue; fibroglia fibers and a mitotic figure should be noted. 
Eosin and methylene blue stain (X 400). 


restricted postoperatively, and their courses were unevent- 
ful except for a slight elevation of temperature on the 
Ist day (subject, 99.6°F., control 99.4°F.). On the 6th 
postoperative day the sutures were removed, both wounds 
being clean. On the 11th postoperative day, sizable speci- 
mens were taken from the wounds of both the subject 
and the control, the incision being carried down to the 
extreme depth of the previous one and transversely to it. 
Sections of these specimens showed no appreciable differ- 
ence between the granulations of the subject and of the 
control. Not only excellent proliferation of fibroblasts 
but also ample interceliular substance and capillary forma- 
tion could be seen in the granulation tissue of the vitamin C 
deficient subject. Healing of the wounds was uneventful 
in each case. 
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Discussion 


Inspection of the chart will reveal that the 
plasma ascorbic acid concentration fell rather rap- 
idly during the first eleven days of the diet, and 
then remained between 0.14 and 0.0 mg. per 100 cc. 
for approximately twenty-eight days. Thereafter 
the values remained so close to 0.0 mg. that they 
may be considered as such, particularly since they 
check with those determined at the Children’s Hos- 
pital. 

Butler and Cushman,”* who believe the as- 
corbic acid levels in the white cells and platelets to 
be a much better index of vitamin C deficiency than 
are the plasma levels, made such analyses for us by a 
technic recently developed in their laboratory, and 
found a gradual drop in the vitamin C level in 
the white-cell layer of centrifuged blood from 28.0 
mg. per 100 cc. on the seventeenth day to 4.0 mg. 
on the eighty-second day and to 0.0 mg. by the 
one hundred and twenty-second day of the diet 
(Fig. 1). According to Butler and Cushman the 
values of 4 to 0 mg. per 100 cc. in the white cells 
and platelets are comparable with those found in 
scorbutic infants, the average normal level being 
34 mg. 

It is interesting that during the period of the ex- 
periment no sign or symptoms of scurvy devel- 
oped. The lack of appreciable difference in the 
wound healing of the subject and of the control 
and the abundance of intercellular substance in 
the biopsied specimen of the deficient subject are 
consistent with these negative clinical findings. 
Also worthy of consideration, however, is the fact 
that no vitamin C was detected in the biopsied 
muscle of the deficient subject. This finding, in 
view of the ample intercellular substance in the 
healing wound, may be of importance, since some 
recent investigators,”’ repeating the work of Wol- 
bach and Howe,’* have been unable to confirm 
the finding of lack of intercellular substance in 
scorbutic guinea pigs. 

During the dietary period there was a moderate 
weight loss (18 pounds). 

It will be seen on inspection of Figure 1 that 
the basal metabolic rate fell to -20 per cent be- 
tween the sixty-ninth and eighty-second days of 
the diet, during which time the subject was on 
an intake of cheese and crackers and was losing 
weight. Since higher values were later obtained, 
we now believe these low metabolic rates were the 
result of inanition or diminished specific dynamic 
action of ingested protein, or both. 

A slight fall in the red-cell count and the hemo- 
globin, reaching a minimum around the beginning 
of the third month of diet, was rapidly corrected 
by the intake of 8 gr. of ferrous sulfate daily, so 
that within two weeks the red-cell count had re- 
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turned to 5,000,000 and the hemoglobin to 97 per 
cent (determinations done at the Thorndike Me- 
morial Laboratory). This is of some interest in 
view of the fact that the subject lost approximately 
2300 cc. of blood in total volume of specimens 
taken and two transfusions given during the ex- 
perimental period. 

All other laboratory work — including the ex- 
amination of stools and urine for blood and of 
blood smears, differential leukocyte counts, the de- 
termination of hematocrits, mean corpuscular vol- 
umes, hemoglobins, bleeding and clotting times, 
sedimentation rates, blood-complement, blood so- 
dium, blood cholesterol, blood lipid, serum protein 
and albumin-globulin ratios, fasting blood sugar 
and sugar-tolerance tests, capillary fragility tests, 
chest x-rays and electrocardiograms — remained es- 
sentially normal. 

There was no increased fatigue on muscular ex- 
ertion as measured by tests on an ergograph al- 
though subjectively there was a mild lassitude. 
The gums remained in good condition. 


SUMMARY 


A normal active adult placed himself on a 
vitamin-C-free diet supplemented by the other 
known vitamins. Over a period of four months, 
during which the ascorbic acid content of the 
plasma, white cells and platelets fell to zero, no 
signs or symptoms of scurvy developed. An ex- 
perimental wound made after twelve weeks of the 
diet, when the plasma readings had been zero for 
at least forty-four days, showed good healing both 
grossly and microscopically when a biopsy speci- 
men was taken eleven days later. No lack of inter- 
cellular substance could be seen. Analysis of the 
muscle removed showed no trace of ascorbic acid. 
Except for the aforementioned changes in vitamin 
C concentrations, extensive clinical studies revealed 
only a transient fall in hemoglobin (reversed by 
iron) and a fall in basal metabolic rate and body 
weight. 

It is, of course, to be remembered that only a 
single case is reported, so that no positive conclu- 
sions can be reached. We believe, however, that 
this study suggests the following: 

In the absence of multiple avitaminosis, infection 
or growth factor, a plasma ascorbic acid of below 
0.5 mg. per 100 cc. is not necessarily dangerously 
low. 
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Plasma ascorbic acid levels are a poor index of 
clinical vitamin C deficiency in the adult. Rather, 
they probably indicate the degree of saturation, 
which should not be confused with deficiency. 


The apparent ascorbic acid content of the cir- 
culating white cells and platelets may fall to zero 
without the appearance of clinical scurvy in an 
adult on an adequate intake of vitamins other than 
vitamin C. 
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END RESULTS IN THE INJECTION TREATMENT OF 
INGUINAL HERNIA* 


Horace K. Sow.es, M.D.,f anp WiLuiaAM M. Sueppen, M.D.t 


BOSTON 


F gee three years ago there was considerable 
agitation throughout the country in regard 
to the injection treatment of inguinal hernia. The 
subject was widely discussed in the literature. One 
group of surgeons declared that here was a panacea 
with the aid of which one could obtain as high as 
94 per cent of cures. This was in sharp contrast 
to the opinion of a more pessimistic group who 
stated that this procedure was of little or no value 
and that hernias so treated recurred in over 80 
per cent of cases. As a result of this great diver- 
gence of opinion, we believed that we should 
make a clinical study in an attempt to evaluate 
this type of treatment. The chief fact that we 
wished to discover was the true percentage of re- 
currences after injection treatment. This study 
necessarily could not be completed in less than 
two or three years, because the figures would be 
of no value unless the end results were at least 
a year old. 

At the beginning of our study the criteria for 
the acceptance of a case for treatment were rather 
broad, but as time went on we found that we 
were definitely limiting the group which we con- 
sidered suitable. On the other hand, we accepted 
a considerable number of patients who were poor 
operative risks or gave poor prospects for cure 
under any form of treatment. We of course ex- 
cluded patients with strangulated or incarcerated 
hernias, postoperative hernias and hernias that 
could not be completely reduced and properly held 
with a truss, as well as all patients with a general 
systemic disease that might contraindicate this type 
of treatment. 

The objectives to be obtained in the cure of an 
inguinal hernia are the same whether treatment 
consists of surgery or of injection. These objec- 
tives are the obliteration of the sac and the sealing 
of the inguinal canal. Obviously the number of 
injections necessary must be discovered by trial 
and error. During the course of our study we 
found that the number given to any one indi- 
vidual was comparatively high. There is no ques- 
tion that the patient must be treated vigorously 
in the early stages. Early disappearance of the im- 
pulse in the inguinal canal and the firmness of 

*Read by title at the annual meeting of the New England Surgical Society, 
Salem, Massachusetts, September 29-30, 1939. 

From the surgical services of the Massachusetts General Hospital. 


TAssistant visiting surgeon, Massachusetts General Hospital. 


tAssistant in anatomy, Harvard Medical School; instructor in surgery, 
Tufts College Medical School; assistant in surgery, Massachusetts General 
Hospital. 


the muscles give false assurance, and the injections 
must be continued even after such conditions ob- 
tain, because there is sure to be a certain amount 
of subsequent relaxation as the inflammatory 
process subsides. We believe that the minimum 
number of injections should be twelve, and some 
of our cases received as many as eighteen or twenty. 

The cases that we accepted as suitable and that 
were treated by the injection method were those 
of indirect inguinal hernia in which the sac did not 
exceed 4 cm. in diameter and the external ring 
did not exceed 2 cm. in diameter. We realize that 
the distinction between direct and indirect inguinal 
hernias cannot always be made with accuracy, 
but the correct diagnosis can be determined in 
the majority of cases. Undoubtedly we have in- 
cluded without knowing it a certain number of 
direct hernias, and this probably accounts for a 
certain number of recurrences, a fact which was, 
indeed, proved by operation in several cases. The 
inclusion of such hernias has made our end re- 
sults appear worse than they really were, and the 
figures are therefore conservative. We have found 
obesity to be a definite contraindication because 
fat people are almost sure to develop recurrences. 

We shall not discuss anatomy, histology or 
technic because these phases of the question have 
been amply covered by others writers. It is suf- 
ficient to say that for the purpose of this study 
we used the injection technic described by Rice,* 
and to simplify the study we used the same 
injection fluid on all cases (a 5 per cent solu- 
tion of sodium psylliate put out under the trade 
name of Sylnasol). The reason for selecting this 
solution was that it is relatively mild in action, 
can be given in doses of 3 cc. or more and does 
not have to be preceded by a local anesthetic. Not 
only did the absence of the local anesthetic simplify 
the technic, but also pain was an indication that 
the point of the needle was about to penetrate the 
peritoneal cavity. 


Most patients made no complaint of pain follow- 
ing the injection, but described only a sensation 
of soreness lasting from twenty-four to forty-eight 
hours. One patient refused further treatment after 
three injections, on the ground that the pain was 
unbearable for two or three days after each in- 
jection. One patient was hospitalized because of 
sudden pain twelve hours after the fifth injection. 


*Rice, C. O.: The injection treatment of hernia: an evaluation of the 
technic and results. Ann. Surg. 105:343-351, 1937. 
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He was admitted to the Emergency Ward with 
swelling and pain at the external ring, and was 
operated on under the mistaken diagnosis of 
strangulated hernia. The neck of the sac was com- 
pletely obliterated and the canal was well sealed. 
The swelling and pain had been caused by an acute 
hydrocele of the cord, which presumably would 
have subsided if the operation had not been per- 
formed. 


During the period of study we saw nearly all the 
patients with hernias who came to the Out Pa- 
tient Department. We accepted about half these 
cases as suitable for injection treatment, and fol- 
lowed them, some as long as three years, for pos- 
sible recurrence. 

The question of recurrence is not always a sim- 
ple one. We have classified as such any bulging 
subsequent to a course of treatment. It must be 
realized that this is an arbitrary definition, since 
there is no set time when treatment can be said to 
have been completed. The fact that a patient usu- 
ally does not have a recurrence while still under 
treatment may explain the surprisingly small num- 
ber of recurrences reported by some writers. For 
instance some patients developed a small recur- 
rence several months after completing a course of 
injections, but were permanently cured after re- 
ceiving a few more treatments. It has become in- 
creasingly clear that both the patient and the doc- 
tor must persist with the treatment, and that, if so, 
an increasingly higher percentage of cures will re- 
sult, though we realize that the prolongation of 
treatment is one of the objections to this method. 
It is interesting that some of the patients were 
cured by less than twelve treatments. One re- 
mained cured for one and a half years after ten 
injections, another for two and a half years after 
eleven injections, and a third for two years after 
only six injections. 

As regards the complications with this form of 
treatment, a few patients had mild pain for sev- 
eral hours, and a few had some swelling of the 
cord, in most cases painless. Rarely did we see a 
mild syncope that passed off within fifteen or 
twenty minutes. We have no knowledge of any 
nerve injury, sterility or impotence as a result of 
the treatment. We routinely examined the testicles 
before starting treatment, and noticed no atrophy 
after it had been completed. An occasional small 
hematoma occurred which required no treatment. 
Blood appeared in the syringe on a few occasions. 
The needle was promptly withdrawn and the in- 
jection was continued in a new location. In a 
few cases an annoying dermatitis developed from 
irritation caused by the truss, and 1 patient had to 
give up the treatment altogether because a severe 
dermatitis occurred whenever it was worn. 

We found that the hernias recurring after injec- 
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tion were much smaller than the original ones, 
and possibly we should have given further injec- 
tions in these cases. In most cases we did not do 
so, but resorted to surgery, not wishing to subject 
the patient to the time and trouble of a new 
series of injections. 


A number of those given palliative treatment 
were made much more comfortable, and although 
there was no hope of discarding the truss in some 
of these cases, it held the hernia much more ef- 
fectively and comfortably after the injections. We 
believe that this method of treatment has a definite 
prophylactic value which must be considered in its 
evaluation. 

Patients with potential hernias can certainly be 
benefited. Several patients applied to us for in- 
jections who had no real hernia but were kept 
from obtaining employment because of relaxed or 
enlarged rings. A few injections gave these pa- 
tients complete relief. 

Of 109 cases followed up, 32 (29 per cent) had 
recurrences. The longest time any patient was 
observed to remain cured was forty-two months, 
and the shortest two months, the average period 
being fourteen months. The elapsed time without 
recurrence since the last treatment was from a year 
to a year and a half in 68 cases, from a year and a 
half to two years in 38 cases and over two years in 
19 cases. 

The advantages of injection treatment are as 
follows: it is safe, the mortality rate being zero; 
there are no serious complications, and even the 
minor complications, such as pain, the punctur- 
ing of a blood vessel, induration of the cord and 
peritoneal irritation, are not serious; the patient 
remains ambulatory during the course of treat- 
ment, and does not suffer loss of time or pay or 
the expense of hospitalization. The chief disad- 
vantages of the method are that it is prolonged, 
and that the recurrence rate is higher than one 
would expect following expert surgery. 


CoNCLUSIONS 


We do not believe that the injection method is 
a cure-all for hernias, or that the physician should 
apply it to every hernia that he encounters. The 
selection of suitable cases is not easy, but as a re- 
sult of our experience in this series we can now 
select them with greater accuracy, and under these 
conditions should be able to hold the recurrence 
rate to 25 per cent. In general the ideal patient is 
active, has good musculature, is not obese and has 
an indirect inguinal hernia of small or moderate 
size. 

The technic of injection is exacting, and one 
must be able to visualize in detail the anatomy of 


the inguinal canal if the procedure is to be success- 
fully carried out. 
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GRANULOCYTOPENIA FOLLOWING BARBITURATE THERAPY 
Report of a Case 
Artuur J. Hapter, M.D.* 


BOSTON 


ted cases of granulocytopenia due to medica- 
tion with the barbiturates have been reported. 
The following case is presented as an example. 


Cast Report 


M. L. M., a 30-year-old, unmarried woman, was admit- 
ted to the Long Island Hospital April 28, 1939. Except 
for an occasional attack of asthmatic bronchitis, she had 
been well until 5 days previous to admission, when she 
developed a sore throat, a nonproductive cough, fever, 
malaise, hoarseness and vomiting. 

Physical examination showed reddening of the mucous 
membrane of the pharynx, palpable cervical nodes, hoarse- 
ness, and sibilant and sonorous rales throughout the chest. 
The white-cell count was 6500. The temperature, which 
was 1(2°F. on admission, fell promptly to 99 or 100. On 
May 5 the chest was clear and resonant, and the patient 
was asymptomatic save for a slight cough. During this 
period she had received glucose gargles, acetylsalicylic 
acid, ephedrine sulfate, syrup of hydriodic acid and am- 
monium chloride. An x-ray film of the chest showed no 
abnormality. The sputum was negative for tubercle bacilli. 
Urinalysis was essentially negative. A blood Wassermann 
test was negative. 

On May 4 for insomnia the patient was given 1% gr. 
pentobarbital-sodium, but because of depression the next 
day it was discontinued. On May 5 one tablet of Allonal 
was given. Three hours later, after a shaking chill, the 
temperature was 102°F. The patient felt wretched, had 
a headache and could not sleep. On May 6 she was given 
3 gr. Sodium Amytal and had a sound sleep without a 
“hangover.” On May 7, 8 and 9 she received an Allonal 
tablet each night but did not sleep well. Because of pain 
over the left maxillary sinus, a history of sinusitis and a 
persistent fever of 99 to 100°F., x-ray films of the sinuses 
were taken on May 9; they showed thickened membranes 
in both antrums but no fluid level. The patient was 
discharged May 11 with a normal temperature. 


She felt well until May 19, when pain began in both 
submaxillary regions. Insomnia, headache, weakness and 
lassitude became marked. She took several aspirin tablets 
and two Allonal tablets on May 20. On May 21 she took 
more aspirin and another Allonal tablet. On May 22 at 
1 a.m. her temperature was 101°F., and at 3.30 a.m. 103.4, 
after a shaking chill for 1 hour. She was readmitted 
to the hospital, where examination showed only tender 
submaxillary nodes. The hemoglobin was 95 per cent, 
the red-cell count 4,500,000 and the white-cell count 1050, 
with 4 per cent neutrophils (band forms), 8 per cent 
myelocytes, 80 per cent lymphocytes, 4 per cent mono- 
cytes and 4 per cent eosinophils. A few hours later 
the white-cell count was 2250, with a similar differential 
count. Table 1 shows the counts as they rose thereafter. 
Therapy consisted only of 0.5 cc. of Reticulogen, a con- 
centrated liver extract, administered intramuscularly once 
daily. The fever rapidly subsided. Coincident with an 
upper-respiratory infection there was a fall in the leuko- 
cyte and neutrophil counts after the original rise to nor- 
mal, but recovery was spontaneous, since liver therapy 


*Senior assistant resident, Long Island Hospital, Boston. 


had been discontinued when the counts first reached 
normal. 


The patient stated at this time that in 1936, following 
extraction of a tooth under novocain anesthesia, she had 
had local pain, adenopathy, sore throat, exhaustion and a 
fever of 101°F., and that she had been given some uniden- 
tified tablets. A low white-cell count, which she believed 
was 1200, was found. Other counts were taken and she 
was confined to a hospital, the records of which stated 
that her dentist had found a white-cell count of 3500, of 
which only 10 per cent were polymorphonuclears (band 
forms). Later, blood studies at that hospital showed a 
hemoglobin of 81 per cent, a red-cell count of 4,620,000 
and a white-cell count of 3000, with 16 per cent neutro- 
phils (5 per cent band forms), 30 per cent lymphocytes, 
52 per cent monocytes and 2 per cent basophils. The tem- 
perature dropped rapidly to normal, and the patient was 
discharged with the diagnosis of mild agranulocytosis. 


On the second admission to the Long Island Hospital 
the patient complained of pain at the angle of the right 
jaw from a known infected and impacted wisdom tooth. 
An x-ray film showed no abscess formation. On June 7 
she was given 10 cc. of 1 per cent novocain subcutaneously 
to test for sensitivity. Since there was no change in the 
blood counts, on June 8 the tooth was extracted under 
novocain anesthesia. Following this there was a leukocy- 
tosis for about a week. The patient was discharged 
June 15. 


After discharge frequent blood-cell counts were taken; 
these appear in Table 1. On July 5, patch tests were done 
with acetylsalicylic acid, acetphenetedin, Allonal and 
barbital; all were negative. Tests were then begun in or- 
der to determine whether a drug had caused the granulo- 
cytopenia. Allonalt was suspected. On July 12, 13 and 
14, doses of 5 gr. of acetylsalicylic acid were taken each 
day, with no resultant leukopenia or neutropenia. On 
July 17, 18 and 20, doses of 5 gr. of acetphenetedin were 
taken each day, with no subsequent leukopenia or neutro- 
penia. On July 24, at bedtime, an Allonal tablet was 
taken. The next day both the white-cell count and the per- 
centage of neutrophils had risen (7750, with 93 per cent 
neutrophils). The patient felt marked lassitude, weakness 
and slight dizziness. The following night she took another 
Allonal tablet. The next day she was near prostration and 
had to remain in bed most of the day. The white-cell 
count was 4350, with 51 per cent neutrophils. In 2 days 
the count had risen, and she felt fairly well again. Since 
Allonal had produced this effect and since acetphenetedin 
had produced no effect, the alurate component seemed re- 
sponsible. Alurate was not available, but sodium alurate 
was obtained in 3%-gr. capsules (equivalent to approxi- 
mately 3 gr. of alurate). On August 1 the patient was 
given a third of the contents of one of these capsules on re- 
tiring. The next day the white-cell count was 5800, with 
70 per cent neutrophils. The following night she took a 
similar quantity of sodium alurate, and the next day the 
white-cell count was 2800, with 63 per cent neutrophils. 
After the first dose of sodium alurate there was consider- 
able lassitude and weakness; after the second dose the pa- 


+Since January, 1939, Allonal has been composed of alurate (1 gr.) and 
of acetphenetedin (3 gr.). 
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tient was prostrated. The white-cell count fell to 1800, 
with no neutrophils (Table 1). She remained weak and 
devoid of energy, the gums became sore, the submaxillary 
regions ached and the temperature gradually rose to 102 F. 
on August 7. That night she had cold chills and sweats. 


May 2, 1940 


was given 1 cc. of Reticulogen intramuscularly, and later 
10 cc. of Pentnucleotide intramuscularly in the buttock. 
Within 1 minute after the Pentnucleotide injection she 
noticed dryness of the throat; asthma set in with labored 
breathing and wheezing, and there was marked numbness 


1. Summary of Data. 


Nevutro- LympHo- Mono-_ EOosINo- 


at 11 a.m.) Count PHILS CYTES CYTES PHILS PHILS 
5-22-39 9 a.m. 1050 4 80 4 4 
4 p.m. 2250 4 80 4 4 
5-23-39 1650 16 60 3 4 
5-24-39 2100 34 50 6 8 
5-25-39 3250 40 46 4 2 
5-26-39 5100 
5-27-39 5650 
5-28-39 6050 68 29 2 
5-29-39 5050 
5-30-39 4500 
5-31-39 9 a.m. 2500 
4 p.m. 2450 30 60 4 5 
6-1-39 2400 
6-2-39 2350 
6-3-39 3 
6-4-39 2450 
6-5-39 3500 
6-6-39 5500 
6-7-39 
6-8-39 5700 
6-9-39 10050 
6-10-39 94 
6-11-39 11100 
6-12-39 68 25 3 2 
14-39 13150 
6-15-39 12400 
6-16-39 13250 
6-17-39 9650 
6-18-39 9,000 65 24 3 8 
6-19-39 8200 
6-20-39 6750 
6-21-39 7500 
6-22-39 
6-24-39 11050 
6-25-39 8500 81 14 4 
6-26-39 9500 
6-28-39 10650 
6-30-39 10800 
7-2-39 6500 
7-3-39 
7-5-39 8350 
7-7-39 5500 
7-10-39 5200 71 23 5 
7-11-39 5400 7 19 1 2 
7-12-39 9 a.m. 5900 
3 p.m. 8250 67 23 6 3 
7-13-39 8700 78 18 3 1 
7-14-39 5800 69 22 5 4 
7-17-39 10 a.m. 5950 67 16 6 10 
3 p.m. 8000 72 23 4 1 
7-18-39 7500 73 19 3 3 
7-20-39 7500 81 15 2 2 
7-24-39 5600 78 15 3 2 
7-25-39 7750 93 6 1 
7-26-39 4350 51 33 10 6 
7-27-39 4900 71 20 4 3 
7-28-39 79 11 4 6 
8-1-39 6750 74 17 7 
8-2-39 5800 70 23 5 
§-3-39 2800 63 26 1 8 
8-4-39 1750 25 51 4 16 
8-5-39 2150 3 30 
8-6-39 2375 59 12 23 
8-7-39 2000 1 73 7 18 
8-8-39 1800 81 12 4 
8-9-39 2000 65 25 2 
8-10-39 3700 15 51 28 3 
8-11-39 3800 39 40 17 3 
8-12-39 4400 61 23 5 6 
8-13-39 6225 54 33 5 4 
8-15-39 8150 70 21 2 6 
8-16-39 9000 73 20 1 6 
8-18-39 8150 77 18 1 4 
8-24-39 700 24 4 4 
9-5-39 9750 76 13 4 6 


AWANNHN WNW we 


Baso- MyYELo- 


REMARKS 


%o 
Hospitalized; hemoglobin 95%, red-cell count 4,500,000 


. Reticulogen 
0.5 cc. Reticulogen 
0.5 cc. Reticulogen 
0.5 cc. Reticulogen 


w 


Upper-respiratory infection 
Upper-respiratory infection 
Upper-respiratory infection 
Upper-respiratory infection 
Upper-respiratory infection 


10 cc. 1% novocain injected subcutaneously 
Tooth extracted; novocain anesthesia 


Discharged from hospital 
Catamenia, June 15 to 18 


Patch tests done 
Catamenia, July 8 to 11 
5 gr. acetylsalicylic acid (0.3 gm.) at 9 a.m. 


gr. acetylsalicylic acid (0.3 gm.) at 9 a.m. 
gr. acetylsalicylic acid (0.3 gm.) at 9 a.m. 
gr. acetphenetedin at 10 a.m. 
gr 
gr 
ne 


. acetphenetedin at 10 a.m. 
. acetphenetedin at 10 a.m. 
Allonal tablet at 11 p.m. 
One Allonal tablet at 11 p.m. 


1 gr. sodium alurate at 11 p.m. 
1 gr. sodium alurate at 11 p.m. 
Hemoglobin 80%, red-cell count 4,300,000 


Catamenia, August 3 to 6 


Hospitalized; 1 cc. Reticulogen 
cc. Reticulogen, 5 cc. Pentnucleotide 
1 cc. Reticulogen, 5 cc. Pentnucleotide 
1 cc. Reticulogen, 5 cc. Pentnucleotide 
1 cc. Reticulogen, 5 cc. Pentnucleotide 
1 cc. Reticulogen, 5 cc. Pentnucleotide 
Discharged from hospital; 1 cc. Reticulogen 


The right tonsillar region became sore, and two spots of 
exudate appeared there. There was anorexia, and severe 
headache. 

On August 7 the patient received 1 cc. of Reticulogen 
intramuscularly. On August 8 the patient vomited, the 
cold chills continued and she was again hospitalized. She 


down the inside of each arm and in the fourth and fifth 
fingers of each hand. The patient felt as though she were 
dying, the sensation beginning at the fingers and working 
upward. There was no substernal pain or constriction. 
One cubic centimeter of adrenalin gave prompt relief. Fol- 
lowing this, two injections of 5 cc. of Pentnucleotide with 


Vol 


5 
5 
5 


Vol. 222 No. 18 


0.5 cc. of epinephrine and 1 cc. of Reticulogen were given 
daily. The Pentnucleotide produced mild transitory numb- 
ness of the fourth and fifth fingers. The white-cell 
counts steadily rose under this regime. The percentage of 
eosinophils rose to 30, suggesting an allergic reaction. Dur- 
ing all stages of the illness, but especially during recovery, 
the patient showed many band forms and myelocytes, ex- 
cept during the extreme neutropenia. She always had a 
large number of platelets, many of them being very large. 
The red cells were essentially normal. 

The patient made an uneventful recovery and was dis- 
charged August 13. It had been hoped that the effect of 
Pentobarbital-Sodium could be determined by the test-dose 
method also, since it had a “hangover” much like that 
caused by Allonal and sodium alurate, but it was deemed 
best not to risk the repeated production of granulocyto- 
penia, and it was decided to avoid barbiturates in this case 
in the future. 


This case is reported as one of granulocytopenia 
due to a barbiturate, alurate (allylisoprophylbarbi- 
turic acid). Proved cases of agranulocytosis due 
to the barbiturates, especially those not containing 
a benzene ring, are quite rare. In 1933 Watkins’ 
reported without details 32 cases of agranulocytosis, 
of which 12 seemed due to barbiturates. One pa- 
tient who had taken amidopyrine several times 
with resultant agranulocytosis developed granulo- 
cytopenia on another occasion after four daily 
14-gr. doses of Pentobarbital-Sodium (sodium 
ethyl [l-methyl-butyl] barbiturate). Four other 
patients who took this drug died of agranulocytosis 
in their first attack. Five patients who took Amy- 
tal (isoamylethylbarbituric acid) or its sodium salt 
preceding their neutropenia died, 4 in the first 
attack and 1 in the third. One patient died of 
agranulocytosis after taking phenobarbital (phenyl- 
ethylbarbituric acid), but severe sepsis was also 
present. A patient who developed a toxic rash 
and leukopenia after taking phenobarbital recov- 
ered. Watkins did not believe that his cases proved 
that amidopyrine or the barbiturates were the eti- 
ologic factor in the agranulocytosis, but suggested 
that the patients might have had an idiosyncrasy, 
manifested by agranulocytosis. Hardwick and 
Randall’ found no agranulocytosis in 59 obstetric 
cases under pentobarbital-sodium analgesia, and 
Teel and Reid*® found none in 3592 cases in which 
this drug was used. The Council of Pharmacy 
and Chemistry of the American Medical Associa- 
tion* in 1934 stated: “No definite case [of granulo- 
cytopenia] has been reported in which a barbiturate 
alone is responsible. From the present data it ap- 
pears that barbiturates have little or nothing to 
do with granulocytopenia.” Kracke® in 1934 agreed 
with Hardwick and Randall with regard to pento- 
barbital, and declared that he had made similar 
observations relative to all types of the so-called 
barbiturates. He emphasized that in no cases had 
the barbiturates alone ever been suspected of an 
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etiologic role in this disease, except possibly by 
Watkins. Kracke believed that drugs with a ben- 
zene ring, particularly those with an attached 
amine group, most often caused granulocytopenia. 
Bolton® in 1935 concluded that the barbiturates, 
having two =NH radicals, should be theoretically 
more toxic than amidopyrine, but stated that on the 
contrary the prevalence of barbiturate medication 
as a hypothetical factor in the etiology of the dis- 
ease is relatively slight in comparison with that 
of amidopyrine. Madison and Squier’ and Ben- 
jamin and Biederman* were unable to cause gran- 
ulocytopenia with barbiturates in patients after 
recuperation from agranulocytosis due to amido- 
pyrine. Meyer® in 1936, reporting a series of 14 
cases of agranulocytosis, mentioned that in 3 the 
only drugs taken beforehand were barbiturates 
(barbital, Sodium Amytal and “drugs of the barbi- 
turate group”), but no causal relation was implied. 
Jacobson”® in 1938 reported a case of neutropenia 
following five years’ use of phenobarbital, but 
there was marked anemia also, so that this was 
not a pure case of agranulocytosis. Some cases 
listed in the Quarterly Cumulative Index Medicus 
as agranulocytosis following the giving of Amytal 
are found to be cases following the administration 
of Amytal Compound, a preparation containing 
amidopyrine. From the literature available, there- 
fore, it appears that proved cases of granulocyto- 
penia due to the barbiturates, especially those with 
no benzene ring, are distinctly infrequent. 

About 300 cases of granulocytopenia following 
the administration of amidopyrine and proprietary 
drugs containing it have been reported. In the 
latter group Allonal formerly belonged, but, as 
previously mentioned, since January, 1939, the for- 
mula has been changed from a combination of 
amidopyrine and alurate to one of acetphenetedin 
and alurate. No cases due to the “new” Allonal, 
which this patient received, have been reported. 
Acetphenetedin has been suspected on three occa- 
sions as the causative factor in agranulocytosis. 
Kracke™ in 1931 reported a case of fulminant 
agranulocytosis in a person who had taken large 
doses of acetphenetedin. This patient had marked 
methemoglobinemia over a long period and had 
been treated with many vaccines, three times for 
typhoid immunization; at first the case had been 
reported as one of agranulocytosis following ty- 
phoid vaccination. Costen’® in 1933 cited a case of 
agranulocytosis in which the patient had taken large 
doses of aspirin, phenacetin and bromides. Kracke 
and Parker? in 1934 reported another case follow- 
ing acetphenetedin. With these exceptions acetphen- 
etedin has not been blamed for the causation of 
granulocytopenia. The patient herewith reported 
had been given three daily doses of 5 gr. of acet- 
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phenetedin (only 3 gr. of acetphenetidin are con- 
tained in each Allonal tablet) with no effect on 
the blood, whereas two 1-gr. doses of sodium 
alurate caused granulocytopenia. Hence, the alurate 
fraction rather than the acetphenetedin in the 
“new” Allonal appears to have been the etiologic 
agent causing granulocytopenia. 

According to Jackson and Merrill’* and Thomp- 
son,!® 80 per cent of the patients with agranulocy- 
tosis are women, and a remarkably large number 
of attacks of granulocytopenia occur at or about the 
time of the catamenia. In Thompson’s cases when 
recurrences took place, each coincided with the 
onset of the menses. Two of his patients who had 
previously had agranulocytosis showed distinct but 
transient asymptomatic neutropenia just before the 
onset of menstruation. This patient had a men- 
strual period from June 15 to 18 during the leuko- 
cytosis following tooth extraction, another from 
July 8 to 11 without any variation in the leuko- 
cyte or neutrophil count, and still another from 
August 3 to 6 during the last bout of neutropenia 
after sodium alurate. The catamenia had occurred 
just before the first admission for neutropenia on 
May 22, but Allonal medication had been taken 
before this neutropenia. From July 8 to 11 there 
had been no medication and the catamenia had no 
effect on the blood counts, giving a control period 
under observation. Incidentally it may be men- 
tioned that the blood counts were almost all taken 
at the same time of the day, in order to eliminate 
error due to the normal diurnal variation in the 
white-cell count. 


Patch tests were negative, but this has been re- 
ported in similar cases. Dameshek and Colmes’® 
reported 4 cases in all of which scratch, intrader- 
mal and patch tests were negative with amido- 
pyrine, the offending drug. Fitzhugh” states that 
the ordinary cutaneous tests for sensitivity to drugs 
are of little value in the case of hematologic sensi- 
tivity, whether negative or positive. He advocates 
the test-dose method, such as was used on this pa- 
tient. 


With respect to the relation of tooth extraction 
or sinusitis to agranulocytosis, it may be mentioned 
that Hill’® in 1926 reported 2 cases of agranulocy- 
tosis, 1 fatal, following extraction of teeth, without 
post-extraction medication, and Walsh’ in 1939 re- 
ported a case of agranulocytosis associated with 
maxillary sinusitis. The reported patient, how- 
ever, had had medication after her tooth extrac- 
tion in 1936, leukocytosis followed tooth extraction 
in June, 1939, the last bout of granulocytopenia 
had no relation to tooth extraction, and the sinu- 
sitis was neither acute nor marked, so that tooth 
extraction and sinusitis probably were not of etio- 
logic significance in the granulocytopenia. 
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An interesting point for consideration is the 
similarity of structure of alurate (allylisopro- 
pylbarbituric acid or allylisopropylmalonyl urea) 
and Sedormid (allylisopropylacetyl carbamide or 
allylisopropylacetyl urea) and of their hemato- 
logic effects. McGovern and Wright”® in 1939 
stated that 45 cases of thrombocytopenic pur- 
pura hemorrhagica had been due to Sedormid. 
Kracke*! in 1938 noted that Sedormid had not 
been reported as a cause of agranulocytosis. 
Moody”? reported a case of purpura following 
Sedormid in which the neutrophil count dropped 
to 42 per cent with a white-cell count of 7500,. 
McGovern and Wright one in which the leukocyte 
count fell to 3350 with 36 per cent neutrophils,. 
and Huber*® one in which the leukocyte count 
dropped to 3350 (differential count not given). 
Apparently Sedormid, the structure of which is 
quite similar to that of alurate, can depress the 
leukocytes, particularly the granulocytes, as well 
as the platelets. 

Fitzhugh” in 1938 described abnormal leukocy- 
tosis after amidopyrine and other drugs. This. 
seems to have happened after the first test dose of 
Allonal (7750 leukocytes with 93 per cent neutro- 
phils) before leukopenia set in, as though marrow 
stimulation preceded depression. Fitzhugh also 
believes that the presence of young cells with gran- 
ulocytopenia indicates “primary arrest of matura- 
tion” of the leukocytes, a “pernicious leucopenia” 
analogous to pernicious anemia, except that the 
leukocytes are arrested in their maturation process. 
The reported case showed immature neutrophils 
during most of the granulocytopenic period. 
Whether the liver extract or Pentnucleotide speed- 
ed up the maturation process is uncertain, for at 
least twice, in 1936 and in June, 1939, she recovered 
spontaneously, but it is true that convalescence fol- 
lowed rapidly after treatment was initiated. 


SUMMARY 


A case of granulocytopenia due to the “new” Al- 
lonal (alurate), with recovery following liver ex- 
tract and Pentnucleotide therapy, is described and 
discussed. 


The few reported cases believed due to barbit- 
urates are mentioned. ; 


Tie similarity of alurate and Sedormid in struc- 
ture and in hematologic effect is noted. 
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CLINICAL NOTE 


DEVICE FOR ENSURING CONSTANT 
GASTRIC SUCTION* 


Rosert S. Hormet, M.D.t 
BOSTON 


kien water suction siphonage method of Wan- 
gensteen§ is widely used for the decompression 
of the upper gastrointestinal tract. The device 
described here adapts the suction offered by a hos- 
pital vacuum system to the Wangensteen princi- 


ple. 


The source of suction may be a hospital vacuum 
system piped to the bedside or a motor suction 
machine which is to be found in many hospitals 
(Fig. 1). An airtight trap (A) should be inter- 
posed between the source of suction and the water 
column to prevent damage to the suction system. 
The jacket of the water column (B) is a 2.5-cm. 
glass tube, 150 cm. long. Five-millimeter glass 
tubes (C) are thrust through rubber stoppers at 
either end; these should extend to within 5 cm. of 
the opposite end of the outside tube. Their inner 
ends are drawn out to the fineness of a medicine 
dropper to diminish the size of air bubbles. At the 
dependent end of the water column a short glass 
tube (D) is thrust through the rubber stopper; a 
rubber tube with clamp attached to this serves to 
drain off the water. A T-tube (E) is attached to 
the lower end of the apparatus and tubes from the 


*From the Fifth (Harvard) Surgical Service, Boston City Hospital. 
Tintern, Fifth (Harvard) Surgical Service, Boston City Hospital. 


house vacuum and the patient are attached. A 
trap (F) to catch gastric fluids completes the cir- 
cuit. 


Ficure 1. 


In the standard Wangensteen method a suction 
pressure equivalent to 75 cm. of water is main- 
tained, but the degree of suction may be varied at 
will by changing the height of the water column. 

This method offers the advantages that the suc- 
tion is continuous, nursing care is limited to empty- 
ing and measuring the contents of the trap, and 
the amount of gastric fluid removed can be simply 
determined. It has been successfully used on ap- 
proximately 30 ward cases over a period of three 
months. 

§Paine, J. R., and Wangensteen, O. H.: The necessity for constant suction 


to inlying nasal tubes for effectual decompression or drainage of upper 
gastrointestinal tract. Surg., Gynec. & Obst. 57:601-611, 1933. 
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REPORT ON MEDICAL PROGRESS 


THE DIAGNOSIS AND TREATMENT OF NUTRITIONAL DEFICIENCY* 
Arnot P. MEIKLEJOHN, B.M. (Oxon.)t 


BOSTON 


T HE advent of purified and synthetic vitamins 
has created a considerable impression on both 
medical and lay opinion. The layman, perceiving 
the partial truth of the proverb that a man is 
what he eats, has been eager to accept the value 
of vitamins. The physician, provided with a new 
therapeutic weapon, and one furthermore that is 
apparently devoid of danger, has been equally glad 
to make use of this new achievement of biochem- 
ical science. The result has been that the litera- 
ture is now replete with reports of the value of 
vitamin therapy in a remarkable variety of clini- 
cal conditions. Unfortunately many of these re- 
ports are based more on enthusiasm than on judg- 
ment. Although the administration of additional 
vitamins has been recommended in a number 
of conditions in which there is no definite evidence 
of nutritional disorder, it cannot be said that such 
recommendations are as yet supported by sufh- 
ciently reliable evidence to render them generally 
acceptable. Up to the present time vitamin ther- 
apy has been proved to be of value only in cases 
presenting positive clinical evidence of deficiency. 
If this limitation is not kept in mind, it seems 
likely that present enthusiasm will soon be re- 
placed by disillusionment, resulting in the dis- 
crediting of the true value of nutritional therapy. 

The purpose of this paper is to summarize the 
more valuable clinical criteria by which nutritional 
deficiency can be recognized, with the hope that 
it may help to define more clearly the various 
conditions in which adequate nutritional therapy 
can be expected to achieve results. 


In considering a particular case suspected of 
nutritional deficiency, it is important at the outset 
to keep in mind certain general principles. It 
should be remembered that although nutritional 
disorders are often the result of economic restric- 
tion affecting the quantity and quality of the diet, 
there are nevertheless a great many individuals 
in whom such disorders occur in spite of satis- 
factory economic circumstances. The various pre- 
disposing conditions which may be responsible in 


*From the Thorndike Memorial Laboretory, Second and Fourth Medical 
Services (Harvard), Boston City Hospital, and the Department of Medicine, 
Harvard Medical School. 

TAssistant and Francis Weld Peabody Fellow in medicine, Harvard Medical 
School; research fellow, Thorndike Memorial Laboratory, Boston City Hos- 
pital. 


such cases have been fully discussed elsewhere’; 
they may be summarized as follows: 


A restricted or unbalanced diet, which may re- 
sult from many causes, such as anorexia, food 
fads, alcoholism and special diets for gastro- 
intestinal disorders, diabetes mellitus or weight 
reduction. 

Defective absorption of food in organic or 
functional disorders of the gastrointestinal tract, 
including loss of teeth, achylia gastrica, gas- 
tritis, persistent vomiting, pylorospasm, pyloric 
stenosis, malignant disease, chronic enteritis or 
colitis, steatorrhea, parasites, biliary obstruction 
and surgical short circuits of the intestinal tract. 

Increased dietary requirements due to rapid 
growth (especially in infancy), pregnancy, lac- 
tation, hard physical labor, prolonged fever, hy- 
perthyroidism, or loss from the body of formed 
essentials requiring adequate nutrition for their 
replacement, as in hemorrhage and albuminuria. 

Defective utilization occurring especially in 
diseases of the liver.* * 


Another principle to be considered is that the 
primary effect of dietary deficiency is a change in 
function rather than in structure. In the absence 
of adequate supplies of the various essential com- 
ponents of the diet, normal metabolism is impaired. 
Many of the manifestations of deficiency disease 
are due solely to disordered metabolism, for which 
the*term “metapathy” is suggested.® Structural 
changes do not usually occur until the defi- 
ciency is well advanced, and are then probably 
a secondary effect of pre-existing metapathic dis- 
order. Moreover, some structural changes when 
once established are to a large extent irreversi- 
ble, such as combined system disease and the 
bony deformities of rickets. It is therefore abso- 
lutely essential that the diagnosis be made before 
such structural changes have occurred, so that treat- 
ment may be instituted when likely to be most 
effective. This implies that the history and symp- 
toms are of relatively more significance than are 
physical signs in the early diagnosis of nutritional 
disease. 

It is also worth remembering that deficiency of 
a single dietary factor is very rarely encountered 
in clinical medicine. A diet deficient in one es- 
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sential factor is almost inevitably lacking in others. 
Thus, although the presenting features of a par- 
ticular case may suggest an outstanding deficiency 
of one individual factor, careful search will usually 
reveal evidence that others are lacking. It is now 
recognized, for instance, that the classic syndromes 
of pellagra and beriberi are the result of multiple 
deficiencies. The fact that they can be identified 
as definite syndromes is probably due to the uni- 
formity of the diet in the communities where they 
are endemic. In other localities where deficient 
diets are less uniform, many of the manifestations 
of these syndromes occur, although usually pre- 
senting a more diverse and less characteristic clin- 
ical picture. 

Since most deficiencies are multiple, adequate 
treatment requires the administration of a combi- 
nation of dietary essentials. In some cases, there- 
fore, it is of little more than academic interest to 
decide whether the lack of one particular factor is 
responsible for a given clinical manifestation. 
From a strictly practical standpoint, it does not 
greatly matter that the exact causation of some of 
these manifestations is still obscure, or that some 
have a multiple etiology. Whatever the underlying 
cause, the treatment remains the same. 

In the succeeding paragraphs an outline is given 
of some of the outstanding features in the history, 
physical examination and laboratory data which 
may be of value in establishing a diagnosis of nu- 
tritional deficiency. It should be emphasized that 
the correct diagnosis of nutritional deficiency fre- 
quently cannot be made without a full clinical 
study, and that many of the manifestations of de- 
ficiency are not in themselves diagnostic, and are 
only significant when considered in relation to other 
relevant findings. In addition to the special fea- 
tures mentioned, attention should of course be paid 
to all other abnormalities, particularly those pro- 
viding evidence of any of the predisposing condi- 
tions previously listed. 


History 
Age and Sex 


The age and sex of the patient should be con- 
sidered, particularly in relation to the incidence of 
some of the foregoing predisposing conditions. 
There is a distinct age incidence in some deficien- 
cy syndromes; for instance, rickets occurs in in- 
fancy, while pellagrous dermatitis is usually seen 
in adults. Nutritional anemias are commonest in 
women and children. 


Diet 
The dietary history is obviously extremely im- 


portant and at the same time frequently very diffi- 
cult to elicit. An attempt must be made to assess 
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the adequacy of the diet in terms of both quantity 
(calories) and quality (protein of good biologic 
value, mineral salts and vitamins). It is useful to 
know whether the diet has been essentially the 
same over a period of years, or whether it has 
undergone some recent alteration. In connection 
with the quality of the diet, it is particularly im- 
portant to inquire about the intake of the so-called 
“protective foods,” — meat, dairy products, fruit 
and fresh vegetables, — on which the supply of es- 
sential food factors largely depends. If the diet is 
devoid of any of these foods it is a point of definite 
significance. But if the patient states that they are 
taken “occasionally,” “now and then” or “when 
I can afford it,” a great deal of further questioning 
will not help materially to assess exactly how much 
of these foods are in fact consumed. The difficulty 
is that even the most intelligent gourmet finds it 
hard to remember what he ate two days previous- 
ly. Furthermore, it is difficult to think of food in 
terms of quantity; the size of “an ordinary steak” 
is very much a matter of individual opinion. Most 
physicians would find it hard to give an account of 
their meals during the previous week with sufh- 
cient accuracy to enable a dietitian to determine 
correctly their caloric consumption, and whether 
this varied from day to day. The most valuable 
information about the diet is frequently derived 
from facts elicited under the next heading. 


Economic History 


The amount of money which the patient has 
available for the purchase of food, together with 
an estimate of his ability to make the best use of 
it, is often the most valuable single criterion by 
which the adequacy of the diet may be judged. No 
hard and fast rule can be laid down as to the min- 
imum sum which will purchase an adequate diet. 
It obviously varies very greatly in different com- 
munities — whether rural or urban, with or with- 
out facilities for home production of food and so 
forth. The evaluation of the adequacy of a given 
income must depend on a knowledge of local con- 
ditions. 


Family History 

The family history is useful in providing further 
information about dietary habits: who prepares the 
food, and how many others in the household there 
are to be fed; also whether there is evidence of 
malnutrition in other members of the family. In 
the case of a married woman, recent or present 
pregnancy should be considered. Inquiry should 
also be made concerning the familial incidence of 
conditions predisposing to nutritional disorders, 
such as achylia gastrica and diabetes mellitus. In 
some cases, particularly when addiction to alcohol 
is suspected, valuable additional information not 
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volunteered by the patient may be obtained by 
questioning friends or relatives. 


Occupational and Social Histories 

The occupational and social histories may give 
information concerning the regularity of meals and 
facilities for obtaining them. The nature of the 
occupation, whether sedentary or active, may help 
to decide the dietary needs. 


Habits 


The use of alcohol is an important consideration 
in determining the nutritional status.’ Alcohol 
not only affects the appetite, but because it pro- 
vides calories without accessory food factors its 
metabolism tends to exhaust the body’s reserves of 
such substances. Furthermore, chronic alcoholic 
addicts are notoriously careless about eating. 


General Health 


Inquiry should be made as to the patient’s sense 
of well-being and ability to work; whether there is 
a feeling of lassitude, fatigue or exhaustion. Change 
in weight is a vital point. Recent illnesses or oper- 
ations should be considered. Nutritional disorders 
frequently follow infectious illnesses, perhaps be- 
cause of the increased nutritional requirements 
during fever, combined with a diminished intake of 
food and impaired digestion. This fact has been 
responsible for repeated assertions in the past that 
several diseases now known to be due primarily to 
dietary deficiency were infectious in origin. 


Systemic Review 

Inquiry should be made whether the patient 
has been conscious of suffering in the past or pres- 
ent from any of the objective manifestations men- 
tioned below under “Physical Examination.” In 
addition, the following subjective symptoms should 
be considered. 

Muscles and skeleton. Muscular pain, particular- 
ly when induced by exercise, is probably an im- 
portant symptom of thiamin deficiency.? Obscure 
pains in the extremities may occur in scurvy as a 
result of periosteal or other deep-seated hemor- 
rhages. 

Eyes. Hemeralopia (night blindness) and nyc- 
talopia (glare blindness) are frequently indicative 
of vitamin A deficiency.”. When corneal or con- 
junctival lesions due to vitamin A deficiency are 
present, the patient may complain of a burning, 
gritty sensation in the eyes. 

Cardiovascular system. Palpitation, dyspnea and 
swollen legs are usually complained of in heart 
disease due to beriberi.® 

Gastrointestinal system. Anorexia is an impor- 
tant symptom, since it may in itself be a cause of 
inanition. In some cases it may perhaps be the 


result of thiamin deficiency. A sore tongue is a 
characteristic symptom of sprue, pellagra and per- 
Nicious anemia. Dysphagia occurs in the Plummer- 
Vinson syndrome associated with iron-deficiency 
anemia. A burning sensation in the epigastrium 
may be complained of in pellagra®; a common 
symptom of this disease is diarrhea, which may 
also be troublesome in nutritional anemias asso- 
ciated with achlorhydria. In mild vitamin B com- 
plex deficiency, however, constipation is frequently 


encountered.? Other gastrointestinal symptoms. 


are significant as evidence of digestive disturb- 
ances that may give rise to “conditioned” defi- 
ciency.*° 

Nervous system. Abnormal mental states have 
meaning both as evidence of influences affecting 
the intake of food and as symptoms of the men- 
tal disturbances of deficiency mentioned below. In 
nutritional polyneuritis the symptoms of persistent 
numbness, paresthesia, difficulty in walking and 
pain in the lower extremities, particularly in the 
soles of the feet, are of great value in establishing 
an early diagnosis.” 


PuysicaL EXAMINATION 
General Appearance 


The general physical condition serves to give 


an impression of the severity of the disorder. 
Skin 

Much may be learned from an examination of 
the skin. The following abnormalities should be 
looked for. An unusually loose or thin skin is 
often an index of recent weight loss due to altera- 
tion in nutritional status. Edema, dependent or 
widespread, may occur as “hunger edema” due to 
protein deficiency with hypoproteinemia, and also 
in beriberi, which may coexist. Dermatitis due to 
vitamin A deficiency is characterized by hyperkera- 
totic plugs obstructing the orifices of the sweat 
glands, and consequent hypohidrosis and dryness 
of the skin.’”? These changes are usually most 
prominent on the thighs and upper arms, and give 
the appearance of persistent goose flesh. Deficiency 
of nicotinic acid is apparently responsible for the 
greater part of typical pellagrous dermatitis, which 
is characterized by hyperkeratosis, pigmentation, 
desquamation and fissuring, with underlying ery- 
thema. The lesions frequently have a “glove, sock 
and necklace” distribution, and may also be pres- 
ent over the bridge of the nose. It should be 
remembered that the classic picture of pellagrous 
dermatitis is rare except in subjects exposed to the 
sun. Pellagrins who spend much of their time 
indoors or who live in a sunless climate may show 
other less typical skin changes.’* The dermatitis 
may be limited to sites subject to mechanical irri- 
tation; perianal, labial or scrotal dermatitis is an 
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example, or intertrigo beneath the breasts. In 
bedridden pellagrins erythema may appear over 
the pressure areas—the elbows, knees and hips. 
In addition there are certain other skin changes 
which have been recognized? as part of the pella- 
grous syndrome. These include a fine, branny, 
scaling desquamation over the trunk and else- 
where, hyperkeratosis over the knees and elbows, 
a peeling desquamation of the feet (not limited 
to the areas of pressure) and a type of desquama- 
tion, particularly over the legs, giving the appear- 
ance of lacquer having been painted on and having 
cracked, leaving a mosaic pattern. A type of nu- 
tritional dermatitis has been described that has 
been cured by riboflavin. This consists of a scaly, 
greasy desquamation of the nose and sometimes of 
the ears and eyelids.’* Acne rosacea is a useful 
indication of achlorhydria and consequent in- 
creased liability to nutritional disorders, of which 
it is perhaps a consequence. In some advanced 
cases of nutritional disease the skin becomes thin, 
shiny and atrophic. The presence of petechiae or 
ecchymoses in the skin, associated with other evi- 
dence of nutritional disease, suggests deficiency in 
ascorbic acid (vitamin C) or vitamin K. The lat- 
ter deficiency is particularly likely if jaundice is 
also present. In scurvy, minute hemorrhages are 
commonly present around the hair follicles, espe- 
cially in dependent areas, and the follicles are 
sometimes hyperkeratotic, reminiscent of vitamin 
A deficiency.’® 


Hair 
An overgrowth of hair over the trunk and some- 
times the face occurs in anorexia nervosa?® and oc- 


casionally in undernourished children. It may be 
an effect of inanition on endocrine activity. 


Nails 


Spoon-shaped, brittle or lined nails may occur 
in association with nutritional diseases. 


Skeleton and Muscles 


The bony deformities of rickets and osteomalacia 
are too familiar to require description. Tender- 
ness of the leg muscles, particularly after exercise, 
is probably an important sign of thiamin deficien- 
cy.” Tetany should be looked for in cases sus- 
pected of rickets. Muscular wasting occurs in 
many cases of malnutrition. 


Eyes 

Inspection of the palpebral conjunctivae may 
help in the diagnosis of nutritional anemia. True 
xerophthalmia is a very rare manifestation, indica- 
tive of severe vitamin A deficiency. A commoner 
sign of vitamin A deficiency is a frosted-glass ap- 
pearance over the scleral conjunctivas.* Unusual 
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vascularization of the cornea (keratitis) has re- 
cently been described” as a sign of riboflavin de- 
ficiency. Nystagmus and hippus may occur in 
cases of dietary deficiency associated with alcohol- 
ism, and are conceivably a prelude to the severer 
signs of cranial nerve paralysis occurring in Wer- 
nicke’s superior hemorrhagic polioencephalitis. Ex- 
amination of the fundi may reveal petechiae (vi- 
tamin C and vitamin K deficiencies), and is use- 
ful to exclude organic diseases of the eye in cases 
of night blindness in which vitamin A deficiency 
is suspected. 


Mouth 


Lips. Pallor of the lips is a useful indication of 
nutritional anemia. Maceration and fissuring at 
the corners of the mouth (angular stomatitis) and 
a change at the line of closure of the lips char- 
acterized by redness and denudation (cheilosis) 
have been recognized** as manifestations of nutri- 
tional deficiency and have been cured by synthetic 
riboflavin. 

Tongue. The tongue may be red, painful and 
swollen in pellagra. In the acute phase of perni- 
cious anemia it may be beefy, red and painful, with 
or without the smoothness due to loss of papillae 
that is seen in the chronic stages of this disease. 
In hypochromic anemia associated with achylia 
gastrica the tongue may be smooth, flabby, pale 
and atrophic. An aphthous stomatitis may be 
present in some cases of dietary deficiency, nota- 
bly in pellagrins and undernourished children. 

Teeth. The absence of teeth may predispose to 
inadequate nutrition. In deficiency of calcium and 
the fat-soluble vitamins the teeth may show poor 
development and widespread caries. In scurvy they 
may be loose, and the gums swollen and bleed- 
ing. It is necessary to remember that in edentulous 
subjects scurvy produces no changes in the gums. 


Respiratory System 


Laryngeal involvement (laryngismus stridulus) 
may occur in rickets associated with tetany. Pneu- 
monic infections are common in severe vitamin A 
deficiency in children. 


Cardiovascular System 


The most serious nutritional disturbance involv- 
ing the cardiovascular system is the heart disease of 
beriberi. This is characterized by tachycardia, car- 
diac dilatation, edema and peripheral vasodilata- 
tion.® The last is manifested clinically by an un- 
usual warmth of the edematous extremities, and is 
probably responsible for the fact that the blood cir- 
culates with greater speed than in nearly all other 
types of heart disease associated with venous en- 


gorgement, as can be shown by determining the 
circulation rate. 
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Abdomen 


Ascites may be present in beriberi heart disease 
or in “hunger edema.” A palpable liver edge or 
spleen may help in the diagnosis of alcoholism 
and of hepatic disorders predisposing to vitamin 
K deficiency. A close search should be made for 
evidence of gastrointestinal abnormalities possibly 
responsible for “conditioned” deficiency — abdom- 
inal tenderness, palpable masses, operative scars 


and so forth. 


Nervous System 


Mental status. Undoubtedly the outstanding 
mental consequences of chronic malnutrition are 
apathy, spiritual resignation, lassitude and _ loss 
of ambition. This fact has probably had a strong 
influence on the course of human history. Pop- 
ular social upheavals have usually occurred at 
times of plenty rather than of poverty. Ships’ 
crews afflicted with scurvy have seldom mutinied. 
Babies that never give a moment’s trouble are 
not infrequently chronically underfed. The men- 
tal calm that comes with starvation is understood 
in India, and this phenomenon has enabled quacks 
to earn a considerable livelihood by recommend- 
ing a diet consisting solely of orange juice. 

Other mental disturbances may occur in severe 
deficiency states. In pellagra there is sometimes a 
severe psychosis, which may progress to persistent 
amentia in chronic cases. In beriberi heart disease, 
restlessness and anxiety are common. Korsakoff's 
psychosis, characterized by delusions, disorienta- 
tion and confabulation, is another mental condi- 
tion that may be associated with gross malnutri- 
tion. Finally there are the acute manifestations of 
delirium tremens, and the stupor of alcoholic en- 
cephalopathy and Wernicke’s disease, all of which 
may be associated with malnutrition in alcoholic 
subjects. 


Cranial nerves. Nystagmus sometimes occurs in 
alcoholism. Ocular paralyses are usual in Wer- 
nicke’s disease."* Retrobulbar neuritis may occur 
in association with severe deficiency disorders.’® 


Motor and sensory systems. Nutritional polyneu- 
ritis occurs in a variety of deficiency syndromes. 
Though clearly the result of dietary deficiency, it 
is still by no means proved that it is usually due 
to lack of thiamin,° as has been frequently claimed 
recently. Motor changes of polyneuritis may be 
manifested by loss of ankle jerks, followed by loss 
of knee jerks and even of the tendon reflexes in the 
upper extremities. The sensory manifestations of 
polyneuritis are usually most marked in the lower 
extremities, and may include any of the following: 
hyperesthesia, — particularly in the soles of the feet 
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when the plantar response is elicited, — skin hy- 
pesthesia and loss of the vibration and position 
senses. In pernicious anemia, and also certain con- 
ditions associated with severe deficiency of the 
vitamin B complex, changes in the spinal cord 
occur that may be manifested by a Babinski sign, 
altered tendon reflexes and sensory disturbances. 


Lasporatory 


The following investigative procedures may be 
of value in individual cases. The tourniquet test 
is useful in the early diagnosis of scurvy.” X-ray 
examination of the growing points of the bones 
may confirm the early diagnosis of rickets and 
scurvy, and may reveal periosteal hemorrhage as 
the cause of obscure pain in scorbutic infants and 
children. X-ray studies are clearly indicated when 
the deficiency is suspected of being the result of 
some organic disturbance of the gastrointestinal 
tract. Complete blood examination is essential 
when nutritional anemia is suspected. The diag- 
nosis of “hunger edema” must largely depend on 
the estimation of serum proteins and the exclusion 
of other causes of edema. The stools should be 
examined for fat in suspected cases of steatorrhea. 
Blood or parasites in the stool may afford an ex- 
planation in cases of nutritional deficiency asso- 
ciated with an apparently adequate diet. Acholic 
stools may confirm the diagnosis of obstructive 
jaundice and consequent predisposition to vitamin 
K deficiency. The determination of acid in the 
gastric juice, particularly after the injection of his- 
tamine, is a useful indication of predisposition 
to nutritional disturbances. The diagnosis of vita- 
min K deficiency is confirmed by the determina- 
tion of the prothrombin clotting time of the 
plasma.*° The estimation of ascorbic acid in the 
blood is some index of the recent adequacy of the 
diet in respect to this vitamin, but a diminished 
level of this vitamin in the blood is not diagnostic 
of clinical scurvy. Methods for estimating other 
vitamins in the blood and urine and the instru- 
mental measurement of dark adaptation in vita- 
min A deficiency are at present not sufficiently 
standardized to be useful for routine diagnostic 
purposes. 

TREATMENT 


Once the diagnosis is established the basic treat- 
ment is always the same; that is, to alter or increase 
the diet so that adequate amounts of the factors 
that are lacking will be provided. In cases where 
nutritional deficiency has arisen primarily from 
economic want, it may sometimes be beyond the 
power of the physician to provide an adequate 
remedy. But in such cases it is often possible to 
give definite assistance by suggesting ways in 
which the family budget can be directed more 


Vol 


‘ 


Vol. 222 No. 18 


economically toward the purchase of an adequate 
diet. In this connection the help of a social-service 
organization is invaluable. It should be kept in 
mind that in many cases more benefit is likely to 
accrue from money spent in the purchase of nutri- 
tious food than from that paid to a druggist for 
expensive vitamin preparations. This is particu- 
larly true if the diet has been deficient in protein 
of good biologic value, on which the supply of 
essential amino acids depends. But whatever the 
financial situation, a primary consideration is 
whether the food is palatable; the art of a good 
cook is often the best preventive against nutri- 
tional disorders. 


When there is definite evidence of a moderate 
deficiency of some particular factor or factors, re- 
covery may be expedited by supplementing the 
readjusted diet with preparations that provide an 
additional source of the factors which are lack- 
ing. For this purpose it is in most cases best to 
use crude preparations; cod-liver oil to supply vita- 
mins A and D; yeast concentrate or liver extract 
as a source of the entire vitamin B complex; fruit 
juices for vitamin C. Such preparations are not 
only cheaper but sometimes more effective than 
purified or synthetic vitamin preparations, since 
they may contain valuable factors not yet avail- 
able in purified form. Iron salts and vitamin K, 
when indicated, are most effectively administered 
in pure form. Other concentrated preparations — 
Percomorph and halibut liver oil, synthetic thia- 
min, nicotinic acid, riboflavin and ascorbic acid — 
should usually be reserved for the rare cases that 
present outstanding signs indicative of severe 
deficiency of some particular factor or factors, for 
example clinical pellagra, beriberi, scurvy and rick- 
ets. 

In cases where the deficiency has arisen as a 
secondary effect of some gastrointestinal disorder, 
parenteral administration of accessory food factors 
may be indicated. For this purpose synthetic vita- 
mins are valuable; but again, in many cases a crude 
preparation is to be preferred, and for this purpose 
unrefined liver extract is most valuable as an in- 
jectable source of the vitamin B complex. 

The appropriate dosages of the various prepara- 
tions available have already been discussed in pre- 
vious articles?*-** appearing in this series, and will 
not be repeated here. 
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CONCLUSION 


The correct diagnosis of nutritional deficiency 
usually depends on the clinical appraisal of infor- 
mation obtained from the history, physical ex- 
amination and laboratory tests. In the absence of 
a definite diagnosis of deficiency, it is unwise to 
expect that the administration of concentrated 
preparations of vitamins will result in any benefit, 
except possibly some psychological improvement 
through suggestion. Much nutritional disease may 
be prevented by the constant watchfulness of the 
physician, who, by giving advice on the quality 
and quantity of food to purchase, and even on 
ways to make it more pajatable, may avoid the 
difficulties of treating cases in which the disorders 
of malnutrition have advanced to the stage of 
anatomic and sometimes irreversible changes. 
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CASE 26181 


PRESENTATION OF CASE 


First Admission. A forty-seven-year-old house- 
wife was admitted to the hospital complaining of 
infrequent attacks of coma of five years’ duration. 

The patient was well until five years before ad- 
mission when she experienced her first attack of 
increasing weakness and profuse sweating; this 
was followed by a slowly progressing period of 
unconsciousness from which she was aroused by 
an “injection of glucose and caffeine” administered 
by her physician. She had had seven similar at- 
tacks during the five-year period before her hos- 
pital entry, and was relieved from each by the 
injection of intravenous glucose or by a diet high 
in carbohydrate content. The last attack, her 
eighth, which occurred some two weeks before 
admission, was not treated, and she recovered from 
“coma” after a three-hour interval. It was noted 
that these episodes were precipitated whenever a 
meal was missed. 


During the same five-year period she also ex- 
perienced nausea, relieved by vomiting, occurring 
in spells lasting as long as twelve hours. The 
vomitus was sometimes watery, and at other times 
was “bitter, like gall.” There was no apparent rela- 
tion to food or bowel habits, both of which were 
normal, although her appetite was generally poor. 
She had lost no weight. 

About four years before admission she was ill 
with “pneumonia,” from which she recovered 
slowly, leaving her with a persistent wintertime 
productive cough. No hemoptysis or night sweats 
were noted, although she did on occasions ex- 
perience slight dyspnea on exertion, palpitation 
and bilateral chest pain with deep breathing, lo- 
cated mostly in the upper back. 

At the onset of the illness five years before entry 
her physician had made a diagnosis of myxedema 
—the basal metabolic rate was -42 per cent — 
and had prescribed thyroid tablets. She took the 
drug daily (Armour’s, 2 gr. in the winter and 1 
gr. in the summer), and improved, the basal 
metabolic rate rising to -6 per cent. She was 


studied in an outside hospital five months before 
entry, and she was discharged after a few weeks 
to her private physician, who again placed her 
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on thyroid therapy following the last attack of 
coma two weeks before entry. 

The patient lived with her husband and their 
two children. There had been no miscarriages. 
Following the birth of her last child seventeen 
years before admission the previously normal cata- 
menia became “irregular” and infrequent; she 
flowed about once every six months. The last 
period had occurred four years before entry, and 
she apparently had not experienced the “hot 
flashes” or other stigmas of the menopause. 

The remaining family, marital and past histories 
were non-contributory. 

Physical examination revealed a well-developed 
but somewhat thin, ambulatory woman, in no 
obvious distress and weighing 93 pounds. The 
skin was dry and pale, and had a lemon-yellow 
sheen. There was a loss of axillary and pubic 
hair. The mucous membranes were pale, the 
mouth was edentulous, and the tongue was smooth 
and beefy. There was a corneal opacity of the 
left eye. The chest expansion and lung resonance 
were normal and equal, but increased tactile fremi- 
tus and spoken and whispered voice sounds and 
amphoric breathing were present in the upper 
half of the right thorax. No rales, however, were 
audible. Examination of the heart was negative. 
The blood pressure was 94 systolic, 64 diastolic. 
The abdomen was soft and unremarkable. The 
mucous membranes of the vagina were atrophic. 
The remainder of the physical examination was 
negative. There were no areas of pigmentation 
of the skin. 

The temperature, pulse and respirations were 
normal. 

Examination of the blood revealed a red-cell 
count of 3,120,000, with 74 per cent hemoglobin; 
a white-cell count of 7600, with a normal differen- 
tial count; reticulocytes 1 per cent; cell volume 
30.8 per cent; volume index 1.18; color index 1.14. 
The basal metabolic rate was -34 per cent. The 
serum sodium was 123.4 meq. per liter; the po- 
tassium, 8.4 meq.; the chlorides, 94.7 meq.; the 
total base, 138.9 meq.; the protein, 5.15 gm. per 
100 cc.; the calcium, 3.3 meq.; the phosphorus, 
3.3 meq. The plasma volume was 2225 cc., and 
the interstitial fluid volume was 11,180 cc. The 
blood Hinton test was positive, but the Wasser- 
mann test negative. A sugar tolerance test using 
venous blood (macrotechnic) was as follows: fast- 
ing, 72 mg. per 100 cc.; 30 minutes, 91 mg.; 1 
hour, 94 mg.; 2 hours, 59 mg.; 3 hours, 97 mg.; 
4 hours, 87 mg.; 5 hours, 91 mg. A sugar tolerance 
test using capillary blood (microtechnic) was as fol- 
lows: fasting, 51 mg. per 100 cc.; 1 hour, 89 mg.; 
2 hours, 61 mg.; 3 hours, 101 mg.; 4 hours, 93 
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mg.; 5 hours, 100 mg. A gastric analysis showed 
no free acid after histamine. A quantitative prolan 
test was negative for 40 units per 100 cc. No 
follicle-stimulating hormone was found in the 
urine. 

Roentgenograms of the chest showed mottled 
dullness involving both upper lobes as low as the 
third rib on the left and the fourth interspace 
on the right. Mottling was rather soft and con- 
fluent from the second to the fourth rib on the 
left, whereas in the other areas it presented a fine 
honey-combed appearance. Both lung roots were 
markedly elevated, and the lower portions of the 
lungs were emphysematous. The heart was un- 
usually small, and what appeared to be the apex 
was on the right side. The pulsations of the heart, 
however, were more vigorous on the left side. The 
aorta and esophagus were in the normal position. 
The spleen and the gas bubble of the stomach 
were in the left side of the abdomen. Numerous 
small gallstones were present within a moderately 
dilated gall bladder. Films of the skull, the genito- 
urinary and gastrointestinal tracts and the skeleton 
were essentially normal. An_ electrocardiogram 
was negative except for low voltage. 


The patient experienced several attacks of coma 
or semi-coma, which usually occurred in the early 
mornings or at times when meals were delayed. 
Food or sugar brought prompt recovery. During 
these episodes she seemed drowsy and did not 
respond, although her eyes were usually open; the 
extremities were “hyperactive,” and rarely were 
moist with perspiration. Save for these attacks, 
the thirty-nine-day hospital stay was rather un- 
eventful. She was studied thoroughly, however, 
and treatment consisted of the administration of 
two pituitary extract preparations (not on the 
market), yeast, iron, liver extract, haliver oil and 
a high-salt diet. She was discharged to her private 
physician. 

Second Admission (two and a half weeks later). 
She was readmitted for a checkup. During her 
stay she had a few unconscious episodes similarly 
relieved by dietary or parenteral administration 
of glucose. On one occasion the blood sugar be- 
fore breakfast was 58 mg. per 100 cc. The repeat 
chemical studies were practically unchanged. She 
became mildly psychotic at one time, but this was 
relieved by general improvement in nutrition. She 
ran an otherwise unremarkable course, and was 
discharged to her private physician on the forty- 
eighth hospital day. , 


She remained at home after discharge and 
seemed to gain weight and to improve generally 
on a regimen consisting of a high-calorie, high- 
vitamin diet, the frequent ingestion of salt pills, 
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small frequent feedings, rare liver extract, vitamin 
D and iron pills. At one time she was given small 
amounts of Wilson’s cortical extract. She seemed 
to be fairly well the following fourteen months. 
About four months before death she began to 
gain weight, although she had stopped taking 
salt tablets. Her weakness increased, and follow- 
ing a period of unconsciousness she died seven 
years after the onset of symptoms. 


DIFFERENTIAL DIAGNOSIS 


Dr. ALFrep Kranes: Before attempting to an- 
swer any of the questions presented by this case I 
should like to ask a few myself. Can anyone en- 
lighten me on these figures for plasma volume and 
interstitial fluid volume? Are they high or low? 

Dr. Joun Tatsotr: The plasma volume is slight- 
ly elevated. I should think the interstitial fluid 
volume was essentially normal for the body 
weight. 

Dr. Kranes: The calcium and_ phosphorus 
values are somewhat confusing. I am used to see- 
ing them expressed in milligrams per 100 cc. 

Dr. Tarsotr: In preparing this abstract I neg- 
lected to express these concentrations in the usual 
way. The serum calcium is 6.6 mg. per 100 cc., 
the phosphorus 8 mg. 

Dr. Kranes: Although no urine is recorded I 
take it a number of examinations were done and 
were normal. 

Dr. Tatsotr: Yes. 

Dr. Kranes: May I see the chest plate? 

Dr. Orro Sauter: There is mottling over both 
upper lobes, and an extremely small heart, which, 
in this view, appears to be shifted to the right. 

Dr. Kranes: How about the apices? Is there 
anything to suggest tuberculosis? 

Dr. Santer: The most likely diagnosis is 
tuberculosis. 

Dr. Kranes: It probably does not have much 
bearing on the rest of the problem. 

The symptoms for which this patient presents 
herself, namely the attacks of coma, appear to 
be due to spontaneous hypoglycemia, although 
there is no conclusive proof of that, since there is 
no record of a blood sugar having been taken 
during an attack. The history, however, seems 
fairly characteristic. These attacks came on when 
meals were skipped or delayed, and the prompt 
relief by parenteral injections of glucose or car- 
bohydrate by mouth, plus the extraordinary low 
blood-sugar values and flat blood-sugar curve, 
leaves little doubt that these must have been 
attacks of spontaneous hypoglycemia. The causes 
for attacks of this type are relatively few and 
leave us little in the way of differential diagnosis, 
it seems to me. The commonest cause is a local- 
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ized adenoma of the pancreas, or generalized hy- 
perplasia of the islet tissue, neither of which can 
be excluded short of laparotomy. If we make 
such a diagnosis, however, it leaves too much of 
the picture unexplained. Inasmuch as a pancre- 
atic adenoma does not explain the whole picture, 
I should prefer to look elsewhere for the cause of 
the hypoglycemic attacks. 

Another cause of hypoglycemia is extensive 
damage to the liver resulting in interference with 
glycogen storage. Cases of this type have been 
reported with extensive metastatic cancer of the 
liver or with destruction of the liver due to other 
causes. In this patient there seems to be no 
clinical evidence of disease of the liver. To be 
sure, there was the x-ray finding of gallstones, but 
they never seem to have caused obstruction of the 
biliary ducts, and although no liver function tests 
were done, it seems rather unlikely that a dam- 
aged liver was the cause of the hypoglycemic 
attacks. 

So far as I can see, there remains only one other 
cause, namely anterior pituitary insufficiency. 
Pituitarectomized animals will frequently exhibit 
hypoglycemia, and in human beings in whom the 
pituitary gland has been replaced by tumor tissue, 
or destroyed by some other process, spontaneous 
attacks of hypoglycemic coma may also occur. 
They are extraordinarily sensitive to insulin as 
well, and this is presumably due to absence of the 
blood-sugar-raising factor, the diabetogenic hor- 
mone, or perhaps the insulin-neutralizing hor- 
mone. Just what the mechanism is has not en- 
tirely been elucidated. 

The more one examines this case the more 
one’s attention is directed at the pituitary gland, 
and the hypoglycemia is best explained on that 
basis. This does not seem to be the usual clinical 
picture of myxedema, despite the very low basal 
metabolic rate. Myxedema usually responds very 
well to thyroid substitution therapy, whereas this 
patient apparently did not improve as one might 
expect. Despite thyroid administration, the basal 
metabolic rate on entry was -38 per cent. It 
would seem, therefore, that we are not dealing 
with the simple atrophic thyroid gland of myx- 
edema, but rather with a lack of thyrotropic hor- 
mone. 

Looking further, the menstrual history is a 
little curious. I should guess from the story that 
the disease may well have started following the 
birth of her last child, since symptoms of hypo- 
gonadism, namely menstrual periods every six 
months, began shortly thereafter and at the age 
of forty-three the periods ceased. That may have 
been a normal menopause, but she had none of 
the usual menopausal symptoms. The absence of 
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hot flashes is rather characteristic of the pituitary 
type of amenorrhea. Although I realize some 
patients with a normal menopause may not have 
hot flashes, nevertheless the majority do. That 
this was not.a normal menopause is further sug- 
gested by the absence of follicle-stimulating hor- 
mone in the urine. Normal menopausal urines 
usually contain increased amounts. We, therefore, 
have evidence of a lack of gonadotropic as well as 
thyrotropic and diabetogenic hormones. 


The blood electrolyte studies are very interesting. 
They indicate that there may also have been a 
lack of adrenotropic hormone: there was a low 
total base with a low sodium and an elevated po- 
tassium, the characteristic findings of Addison’s 
disease. Yet one cannot explain the entire picture 
on the basis of Addison’s disease alone. 


We have evidence of lack of diabetogenic, thy- 
rotropic, gonadotropic and adrenotropic hormones, 
and try as I will I cannot make any other diagno- 
sis except complete panhypopituitarism or Sim- 
monds’s disease. Most of these patients should be 
cachectic, but I do not know how cachectic this 
patient was. It states that she had lost no weight, 
and yet she weighed only 93 pounds. I wonder 
whether those who were taking care of her would 
say that 93 pounds was her normal weight? 

Dr. Futter AtsricHt: She was very thin. 

Dr. Kranes: Had she always been thin? Had 
she lost any weight? 

Dr. Tarsorr: She had been thin for many 
years, but I am certain she had lost weight follow- 
ing the onset of illness. 

Dr. Kranes: Cachexia is not necessarily a fea- 
ture of Simmonds’s disease but usually is present. 
If this is a case of Simmonds’s disease, the ante- 
rior portion of the pituitary gland should be com- 
pletely destroyed or replaced by fibrous tissue. 
The disease frequently starts after childbirth, and 
from the evidence here, I should guess that it 
began following the birth of her last child. Her 
periods soon became very infrequent, but charac- 
teristic symptoms did not develop until many 
years later. Do we know anything about the 
last labor? 

Dr. AtsricHt: No. 

Dr. Kranes: The reason I ask is that fre- 
quently this disease occurs following a difficult 
labor or a labor during which a great deal of 
blood has been lost. Other causes for destruction 
of the pituitary gland are tumor, syphilis and tu- 
berculosis. I think tumor is extremely unlikely, 
since we have no evidence of an expanding lesion 
in the skull. As for syphilis, the patient did have 
a positive Hinton test, which apparently was not 
checked by doing a lumbar puncture. I think it 
would have been of considerable interest to have 
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known what the spinal fluid showed. The other 
possibility is tuberculosis. My final diagnosis is 
Simmonds’s disease, exact cause unknown, and 
probably a chronic fibrous pulmonary tubercu- 
losis. 

Dr. Tarsorr: There were many points of in- 
terest about this patient, but I shall comment on 
only two. She had changes in concentration of 
constituents of the blood which were character- 
istic of adrenal insufficiency. She was put on a 
high-salt diet, and responded in a fashion —at 
least she lived one and a half years on this regi- 
men. I am convinced that her general condition 
was improved during that time. She received in 
addition a large amount of carbohydrate, which 
diminished the attacks of hyperglycemia. The 
other interesting point was the myxedema. Appa- 
rently she had had a low metabolic rate for many 
years. When we saw her first she had none of 
the clinical signs of myxedema, but at autopsy 
she appeared so myxedematous that I failed to 
recognize her. Thus, she had a basal metabolic 
rate consistent with myxedema for years, but had 
clinical signs of the disease only as a terminal af- 
fair. 

Dr. J. H. Means: I think it would be inter- 
esting to compare this case with the one Castleman 
and Hertz* reported. Their case had many of the 
features present here, but the attacks of hyper- 
glycemia were lacking. We also have a patient 
on the wards whose case is similar to this but who 
does not have attacks of hyperglycemia. 

Simmonds’s disease probably presents a great 
variety of clinical pictures, and extreme cachexia 
is not a necessary part of the disease. Dr. K. W. 
Thompson, with whom I talked recently at 
New Haven, thinks the amount of food is im- 
portant in determining the picture. One might 
have Simmonds’s disease without cachexia but 
with the accent on hypoglycemia. The pattern 
will vary from case to case, and I think Dr. 
Kranes’s logic is absolutely sound. From the 
premises given I do not see how one can draw any 
other conclusion. It would be unusual to see a 
patient with myxedema who by x-ray shows a 
small heart, for in this disease, the heart is nearly 
always enlarged. 


CuirinicaL 
Simmonds’s disease. 
Cachexia. 
Myxedema. 
Adrenal insufficiency. 
Hypoglycemia. 


Dr. Kranes’s DIAGNosEs 


Pituitary insufficiency — Simmonds’s disease. 
Chronic fibrous tuberculosis. 


*Castleman, B., and Hertz, S.: Pituitary fibrosis with myxedema. Arch. 
Path. 27:69-79, 1939. 
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ANATOMICAL DIAGNOSES 
Cystic atrophy of anterior lobe of pituitary 
gland. 
Simmonds’s disease. 
Pulmonary tuberculosis, healed, secondary. 
Atrophy of thyroid gland, adrenal glands and 
ovaries. 
PatHotocicaL Discussion 


Dr. Tracy B. Mattory: The autopsy showed 
an extremely small pituitary gland, which con- 
sisted almost entirely of posterior lobe. Most of 
the anterior lobe was made up of a cyst about 4 
mm. in diameter, and only a few hundred cells 
were left; there was no extensive fibrosis. We 
did not run across any thrombosed vessels or any- 
thing to enable us to make a diagnosis of infarc- 
tion. The other endocrine glands were in general 
atrophic, the ovaries completely so; but she had 
passed the menopausal age and that did not mean 
much. The adrenal glands showed essentially nor- 
mal medullas with extreme atrophy of the cortices; 
both weighed only 5 gm. The thyroid gland was 
also very small, weighing about 5 gm., and showed 
a marked grade of atrophy with a good deal of 
lymphocytic infiltration but no scarring; I am 
quite sure that this was primary atrophy and not 
the result of a local thyroiditis. The pancreas 
grossly seemed somewhat small. Microscopic sec- 
tions — unfortunately we do not know from what 
spot the specimen was taken — showed a large 
number of islets. One can never reliably estimate 
whether the islets are increased or decreased with- 
out almost innumerable sections of the entire or- 
gan. The parathyroid glands appeared normal. 
The lungs showed rather extensive fibrosis of the 
apices, with no caseation or calcification; we called 
it healed tuberculosis, but have no direct proof. The 
bronchi in that region were dilated. The heart 
was small, as was predicted, and the other viscera, 
such as the liver, spleen and kidneys, were cor- 
respondingly atrophic. 

Dr. Paut D. Wurre: Was the heart pulled over? 

Dr. Mattory: No; at least not markedly so. 


CASE 26182 
PRESENTATION OF 


A fifty-three-year-old single American female 
hospital worker entered complaining of short- 
ness of breath. 

Approximately one month before admission, at 
the onset of her summer vacation following a 
year’s hard work at the hospital, she had had an 
attack of diarrhea which lasted four or five days. 
She attributed this to the water supply during 
the first week of her vacation. Two weeks before 
admission, after being exposed to bad weather, 
she developed a cold and a feeling of nausea. The 
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latter soon disappeared, but the cold persisted. 
Five days before entry she had another spell of 
nausea and decided to have her intestinal tract 
studied when she returned to work at the hospi- 
tal. That evening, however, she had a sharp chest 
pain posteriorly. A physician made a diagnosis 
of pleurisy. She then developed a cough associ- 
ated with small amounts of foul yellow sputum, 
and complained of dyspnea and orthopnea. There 
were no chills. She continued to have severe pain 
in the right lower chest and was brought into 
the Emergency Ward in an ambulance. 

The family and past histories were noncontrib- 
utory. 

Physical examination showed a well-developed, 
somewhat obese woman sitting up in bed, slightly 
cyanotic, and in obvious respiratory difficulty. 
There was herpes of the lips. The tongue was 
red and coated. Examination of the chest showed 
diminished expansion on the right. Anteriorly 
and posteriorly over the right chest from the mid- 
scapula down there were increased tactile frem- 
itus and bronchial breathing, rhonchi, moist rales 
and a friction rub. There were moist rales and 
rhonchi transmitted to the left chest. The heart 
sounds were of fair quality. The blood pressure 
was 140 systolic, 75 diastolic. The abdomen was 
distended. 

The temperature was 102°F. (rectal), the pulse 
156, and the respirations 28. 

Examination of the urine was negative. The 
blood showed a red-cell count of 5,080,000 with a 
hemoglobin of 75 per cent, and a white-cell count 
of 14,850 with 46 per cent mature polymorphonu- 
clears and 46 per cent young forms. The stools 
were negative. Sputum examination showed Type 
1 pneumococcus. 

X-ray examination of the chest showed mottled 
dullness involving the lower half of the right lung 
field. The dullness obscured the outline of the 
diaphragm and right border of the heart. There 
was also a band of dullness extending up the 
axillary border to the level of the second rib. The 
left lung field was clear. The heart shadow was 
not displaced. 

The temperature remained between 101 and 
103°F. for the first four days, and on the fifth 
day dropped fairly suddenly below 101. A skin 
test for horse serum was positive, and no anti- 
serum was given. She became weaker, more toxic 
and cyanotic, and was put into an oxygen tent. 
The sudden fall in temperature increased to the 
time she was placed in the tent. The signs in the 
lungs increased, the process extending to the right 
axilla. Scattered rales, some asthmatic and musi- 
cal, and rhonchi, especially during expiration, were 
present on the left. The white-blood-cell count 
rose to 33,000. 

On the twelfth day a diagnostic tap was per- 


THE NEW ENGLAND JOURNAL OF MEDICINE 


May 2, 1940 


formed on the left and thin pus obtained. A 
stained smear showed pneumococcus. The follow- 
ing day she was transferred to the surgical service 
and a trocar thoracotomy was performed under 
local anesthesia. About 100 cc. of thin seropurulent 
fluid was obtained; the culture showed Type 1 
pneumococcus. During the next two days she had 
two chills, each at 2 p.m. 

The x-ray film taken on the sixteenth day showed 
that the process in the right lung was still present 
and that the area involved was about the same. 
The outline of the diaphragm, however, was dis- 
tinctly seen on this side. The appearance was 
more that of thickened pleura and incompletely 
expanded lung. The temperature at that time 
was picket-fence in character, ranging from 99.5 
to 105.0°F. 

She continued to have chills, became unrespon- 
sive and developed edema of the lower extremities. 
There was a to-and-fro murmur over the heart. 
No petechiae were seen. She was unable to move 
the left arm. The knee-jerks were more active 
on the left. A chest tap in the left eighth interspace 
on the twentieth day was dry. Another done 
on the right in the anterior axillary line in the 
left sixth interspace yielded a few cubic centimeters 
of pus. An x-ray film taken the following day 
showed complete drainage of the pleural effusion 
on the right side. An apical systolic murmur 
was heard for the first time, but there were no 
physical signs of pericarditis. 

She was transferred back to the medical service 
on the twenty-first day. The edema was more 
marked in the left foot than in the right. The 
left hand was puffy. There were twitchings of the 
right face. The right arm was spastic, and a Hoff- 
mann sign was present on the right. The apical 
systolic murmur became loud and high-pitched. 
The blood pressure on the left was 180 systolic, 
60 diastolic, on the right 150 systolic, 30 diastolic. 
She rapidly failed, and died the following day. 


DIFFERENTIAL DIAGNOsIS 


Dr. Ratpn Apams: A history of acute respi- 
ratory infection of two weeks’ duration, productive 
of purulent sputum, is presented. Five days be- 
fore entry, the pulmonary infection was compli- 
cated by pleural extension, as indicated by sharp 
chest pain, and by the development of dyspnea 
and orthopnea as pleural involvement developed. 

The physical examination supported the suspi- 
cion of pleural infection by recording a friction 
rub and moist rales suggestive of pleural edema. 
Bronchial breathing, increased tactile fremitus, 
slight cyanosis, and respiratory difficulty also are 
reported. These findings must be accepted as 
indication of primary lung disease, characterized 
by consolidation and the production of purulent 
sputum. This primary disease, rather than empy- 
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ema, was causing the cyanosis and respiratory dif- 
ficulty, because empyema, unless massive enough 
to displace the mediastinum and to collapse the 
lung, is not productive of obvious respiratory dif- 
ficulty. The slight cyanosis sometimes associated 
with empyema is often called “white dyspnea,” 
as distinguished from the “blue dyspnea” of oxy- 
gen lack. Proof that the empyema at the time 
of entry was in an early stage and not massive is 
furnished by the friction rub. A friction rub can 
be expected to disappear as sufficient fluid accu- 
mulates to separate the pleural surfaces. 

The data of the clinical chart, with fever and 
rapid pulse and respirations, are additional sup- 
portive evidence of intrathoracic infection. 

Laboratory examination of the sputum identi- 
fied the clinically recognized pneumonia as due 
to Type 1 pneumococcus. 

The hospital course described is one of pneu- 
mococcal pneumonia and pneumococcal septice- 
mia, to which the patient offered no effective re- 
sistance. Drainage of the empyema did not ma- 
terially alter the clinical course. The therapy 
described suggests that this patient was on the 
wards before the days of sulfapyridine, and before 
rabbit antiserum became available as a substitute 
for horse serum in indicated cases. 

Neurological abnormalities appeared late in the 
course of the disease and as a terminal manifesta- 
tion of septicemia. They were presumably due 
to septic cerebral infarcts. 

A differential diagnosis in this case is rather 
hard to elaborate. Underlying cancer must be 
thought of in any patient with empyema beyond 
the fourth decade, but no feature of this case is 
suggestive of cancer of the lung, and the entire 
record is typical of acute overwhelming pulmo- 
nary infection. 


CuinicaL 
Empyema. 
Lobar pneumonia, Type 1. 
Left hemiplegia. 
Pneumococcal septicemia. 
Bacterial endocarditis? 


Dr. Apams’s DiaGNnoses 
Pneumonia, Type 1. 
Empyema. 
Cerebral thrombophlebitis, with cerebral infarc- 
tion. 
AnatomicaL DtacGNnosEs 
Endocarditis, acute bacterial, mitral and_pul- 
monary, Staplylococcus aureus. 
Meningitis, acute. 
Pulmonary infarct, septic. 
Bronchopneumonia, resolving. 
Empyema, right. 
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Operative wound: thoracotomy, right. 
Diverticulosis of sigmoid. 
Cholesterosis of gall bladder. 
Fibroma of ovary. ; 


ParHotocicaL Discussion 

Dr. Tracy B. Matrory: Dr. Adams was of 
course correct in his surmise that this patient’s 
course in the hospital took place some years ago. 
She certainly could not, at the present time, have 
escaped without a trial of chemotherapy. The 
underlying pneumonia with its secondary em- 
pyema was fairly obvious, and the major differ- 
ential diagnosis lay in attempting to predict the 
further complications. The medical consultants 
considered both pericarditis and endocarditis in 
their effort to explain the murmurs which devel- 
oped over the cardiac area, and believed that the 
weight of evidence was in favor of the endocarditis 
because of the cerebral symptoms. No one ever 
committed himself as to which valve might be 
involved. 

The postmortem examination showed acute bac- 
terial endocarditis of both the mitral and pul- 
monary valves, an unusual distribution in the ab- 
sence of either aortic or tricuspid lesions. On 
each of the affected valves a large, shaggy, pedun- 
culated mass was found which might easily have 
functioned as a ball valve. The one on the mi- 
tral valve was evidently the older of the two, 
since it showed considerable organization. That 
on the pulmonary valve, in contrast, seemed to 
be quite recent. The lung showed evidence of 
a resolving pneumonia of the right lower lobe, but 
also a localized white necrotic area, 1 cm. in 
diameter, surrounded by a hemorrhagic border, 
which was evidently a septic infarct, almost cer- 
tainly secondary to an embolus from the vegeta- 
tion on the pulmonic valve. The empyema had 
been quite adequately drained by the trocar 
thoracotomy, and only about 30 cc. of thin, cloudy 
fluid was found. The other chief finding was in 
the central nervous system. There was a thick, 
greenish subarachnoid exudate over the right pari- 
etal, the upper part of the left parietal and the 
medial surfaces of both cerebral hemispheres. It 
was also found on the base of the brain around 
the optic chiasm and in the interpeduncular space. 
Careful throat examination showed no occlusion 
of any large cerebral artery, and in several sec- 
tions no small vascular occlusion and no evidence 
of infarction could be made out. I think we must 
assume, therefore, that the cerebral symptoms 
were due to meningitis. Somewhat confusing 
findings of the autopsy were the postmortem cul- 
tures from the blood stream and from the men- 
inges. Both of these showed a pure culture of 
Staphylococcus aureus. 
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ASSOCIATED HOSPITAL 
SERVICE CORPORATION 


Tue 1939 financial statement of the Blue Cross, 
appearing in this issue of the Journal, should be 
of particular interest to every physician in Massa- 
chusetts, because it shows that group hospital serv- 
ice is becoming stable and sound financially with 
the passing of time. 

This nonprofit organization started the year, 
1939, with a deficit of $7252.84 and ended with a 
surplus of $152,359.73, according to the statement. 
Over 76 per cent of earned income was paid out 
for hospital service to subscribers during the year. 
General operating charges amounted to 8.7 per 
cent and the cost of acquiring new members, serv- 
icing accounts and conducting a public-education 
program was 2.5 per cent, making a total of 11.2 
per cent of earned income spent for administra- 
tion and operation. 
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The physician’s interest in this enterprise is im- 
portant to the organization. In the final analysis 
it is he who decides if the patient is entitled to the 
benefits of membership, since the Blue Cross re- 
lies almost entirely on the medical record fur- 
nished by the doctor in deciding borderline cases. 
With increasing enrollment and increasing use of 
hospital benefits, the doctors of Massachusetts are 
realizing their responsibility and are lending more 
constructive support to the group hospital service 
movement, according to officers of the Blue Cross. 

If for no other reason than a selfish one, the 
doctors should give whole-hearted co-operation. 
The Blue Cross in Philadelphia reports that a tab- 
ulation of thousands of replies to a questionnaire 
shows that 47 per cent of all subscribers hospitalized 
would have used ward accommodations, paying no 
physician’s fee, had they not been members of 
the organization. Experience in Massachusetts is 
very similar to that in Philadelphia in practically 
all phases of the work, and this figure should be 
fairly accurate for this state. In fact, many doc- 
tors have reported that they know their bills have 
been paid more promptly because the patient was 
a subscriber. 

The Blue Cross continues to urge doctors not to 
let patients remain in the hospital longer than 
their medical needs require. With over 2000 cases 
a month being hospitalized, one unnecessary day’s 
stay in each case means thousands of dollars which 
could be used to increase the benefits or to de- 
crease the cost of premiums. 


AGAIN THE MEDICAL SPECIALISTS 


ALL those interested —and this should include 
every doctor—in the improvement of surgical 
practice, should not fail to read the letter from 
the secretary of the Advisory Board for Medical 
Specialties, which appears in this issue of the 
Journal and is evidence that the editorial to which 
it refers accomplished at least part of its purpose. 
Certainly it can do the cause of surgery noth- 
ing but good to publicize such a considered and 
dignified statement in defense of the examining 
boards, and the Journal is glad to further this aim. 

The validity of one criticism, however, raised in 
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the previous editorial is acknowledged in the letter, 
which states, “The general impression seems to 
prevail . . . that the special examining boards 
require all applicants for certification to obtain 
their training solely by prolonged periods of hos- 
pital residency service,” and then goes on to point 
out that this impression is not justified. Such an 
authoritative statement, of course, cannot be dis- 
puted; but the admission of the existence of an 
erroneous or unjustified “general impression” pro- 
vides the opportunity to reiterate that any good 
thing, such as raising the standard of surgery, 
that is worth doing at all is worth doing well, 
and such a statement by an officer of the Advisory 
Board of Medical Specialties is undoubtedly the 
first step in a campaign to correct such an impres- 
sion. The Journal is pleased to have had a hand 
in initiating what must be recognized as a move 
in the right direction. 


MEDICAL EPONYM 


Britu’s DIsEaAsE 


This form of typhus fever was described by 
Nathan E. Brill (1860-1925), of New York, in 
the American Journal of Medical Sciences (139: 
484 -502, 1910) in an article entitled “An Acute 
Infectious Disease of Unknown Origin: A clinical 
study based on 221 cases.” 


In the case of an epidemic of typhus fever, in my 
opinion, it would be simply impossible to say that 
these cases which I have described were not mild 
typhus fever. . . . Clinically this disease resembles 
typhus fever more than it does any other disease, and 
I should have felt that I had offered nothing to our 
nosology if it had been proved that typhus fever had 
lost its virulence, that it was constantly present in a 
community, that it was not communicable, that when 
it was present epidemics of it did not occur, and that 
it was no longer a grave and fatal disease. But with 
typhus fever, as the great masters of medicine have 
taught, and as I have seen it, such a conception would 
be unjustifiable; therefore, I believe this disease not to 
be typhus fever. 

R. W. B. 


OBITUARY 
JOHN LOVETT MORSE 
1865 - 1940 


The time and place of John Lovett Morse’s birth, 
a detailed recitation of the many academic posi- 
tions he held, the dates at which he served in va- 
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rious hospitals, and his age at the time of his 
death, are of no particular moment. But rather, 
what manner of man he was, and what was his 
influence on other men. 

He was a unique figure in Boston medicine for 
many years, and has left his impress upon it. He 
had a strong personality, with a direct, vigorous 
intellect, which had the power of reaching the 
kernel of a question without meandering. From 
the time when he began to mature medically, about 
1900, until long after his retirement from the 
Harvard Medical School, in 1921, he had a pro- 
found influence on American pediatrics. He wrote 
a great deal, taught much, took a very active part 
in all medical societies, both local and national, 
which were devoted to pediatrics, and at the height 
of his career was recognized as one of the three 
or four leaders of pediatrics in America. 

In his consultation practice, his undergraduate 
and graduate teaching, and his frequent trips to 
medical meetings in all parts of the country, he 
came into contact with and influenced many men. 
His former students were everywhere, and if he 
was absent from a meeting in some distant city, 
the first question asked any man from Boston 
who happened to be there was, “How is Dr. 
Morse?” 

He was a master teacher, — clear, terse and force- 
ful,—and his amphitheatre clinics and lectures, 
in the days when those methods of teaching were 
in vogue, were models of what such teaching 
should be. His many writings were similar; he 
used short, crisp sentences and as few words as 
possible in order to obtain clearness and force — 
he was never dull, never verbose. His knowledge 
of medicine was broad, and above all, accurate. 
He cared little for medical history previous to his 
own era, but had an unusual knowledge of the 
development of pediatrics since it was first rec- 
ognized as a specialty, could give the exact refer- 
ences for most of the classic papers written dur- 
ing that period, and had in his own library com- 
plete files of all the important pediatric periodicals 
of the world. 

As a practitioner, there were two things he put 
before all else: the comfort of the patient, and 
thoroughness in examination. His office records 
were models of detailed accuracy, and when he 
was doing a family practice, the names of most 
of the children of prominent families in and 
around Boston could be found in them. When 
he gave up family practice in 1910 to devote him- 
self exclusively to consultation work and _teach- 
ing, his income was cut nearly in half, but it 
would have been impossible for him to have kept 
on at the pace at which he was going. At that 
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time, and for several years afterward, when gen- 
eral practitioners were not so familiar with diseases 
of children as they are now, and there were not 
many well-trained pediatricians, he was in constant 
demand as a consultant. | remember one morning 
in 1921 when he was asked to go on six consulta- 
tions: one in Western Massachusetts, one in Maine, 
one in New Hampshire, and three in or around 
Boston. He was a great comfort to the family 
and to the doctor: he had the power in high 
degree for sizing up the gist of the situation in 
a commonsense way and explaining it in such a 
manner that it could be understood. He made 
mistakes in diagnosis, as everyone does; if he did, 
it was never for lack of care. He was very gentle 
in handling children, and could be scathing to any 
nurse or house officer who was at all rough. 

He was, above all, conservative, probably in his 
later years too much so: conservative in accept- 
ing new methods in medicine until they had been 
thoroughly tried; the same in his politics, his 
investments, his opinions, in every detail of his 
life. But even after he had become relatively in- 
active in medicine he read assiduously, observed 
acutely and kept up with all that was new. Some 
of the modern ideas he accepted, others he re- 
jected; sometimes he was right, sometimes wrong. 
He was not an obstructionist; he was not opposed 
to new theories as such, but he found it hard to 
accept them wholesale, particularly if various pro- 
cedures might not be really necessary or might 
do harm to the child. 

His attitude in this respect was, during his later 
years, somewhat exaggerated, but it did no harm. 
With his long experience he realized that fads 
come and go, and with his inborn caution he 
was chary of accepting anything new unless its 
worth had been fully demonstrated. Once he be- 
came convinced of the value of a new procedure, 
he became its friend, and was equally reluctant 
to let it go, if it had served him well. His office 
desk, until he retired, was the same one he had 
used in college; the calendar stand on his desk 
had been used by his grandfather; his chauffeur 
had started with him in 1906 when he bought his 
first automobile. Although he hated waste, and 
would save a piece of string rather than throw it 
away, his clothes came from one of the most ex- 
pensive tailors, and his shoes were always made 
to order, of the finest materials, not because he 
liked expensive things as such, but because he 
thought they would last longer. If a thing or an 
idea worked, if it was good, he wanted to keep 
it, no matter how many new ones were available. 
His tastes were very simple, his whole outlook 
was frugal, it was abhorrent to him to spend money 
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foolishly, yet he was very generous, gave each 
year a large sum to the associated charities, and 
was scrupulously fair in all his financial dealings. 

One of his chief characteristics was his con- 
sistency. If he had been in the habit of doing 
a thing or reacting to a situation in a certain way 
he would do the same thing again, and anyone 
who knew him well could predict with consid- 
erable accuracy how he would think or act. He 
was utterly reliable: if he said he would do a 
thing, he would do it. Most men are honest in 
the sense that they do not steal: not so many are 
intellectually honest — he was. He never permitted 
what he or anyone else thought ought to be so 
to sway his judgment if the facts were against it. 
As a rule, he did not make up his mind quickly, 
not because he did not know what he wanted, 
but because he wished to consider a matter in all 
its aspects before he formed an opinion on it. 
No one who did not know him well can realize 
how often his advice was sought, or how highly 
it was valued. 

He was somewhat reserved in manner to those 
he did not know well, but underneath this reserve 
he was in reality a very friendly and sociable per- 
sonality and enjoyed being and talking with other 
people. He had a keen sense of humor, and noth- 
ing pleased him more than a funny situation or 
story. He was by nature tactful, when tact was 
necessary, but was entirely independent and fear- 
less in saying what he thought, no matter whether 
those whom it concerned liked it or not. Twenty- 
five years ago discussion in medical meetings was 
often more acrimonious than it is today; and in- 
asmuch as when a paper did not please him he 
never hesitated to say so, often in a somewhat 
caustic manner, he sometimes made enemies. He 
was fond of saying nothing until everyone else 
had had their say; then he would sum up the 
situation, and if the discussion had been irrelevant, 
dull or foolish, he would let the gas out of the 
balloon with a few sharp comments. 

If anyone had done him a kindness, he never 
forgot it; if an injury, he never forgot that, and 
could be vindictive toward anyone whom he 
thought had tried to harm him. 

Medicine was of course his main interest, but 
he was by no means a man who did not know how 
to play. Before he was married, he did a good 
deal of big game shooting, particularly moose, and 
in the days of the poker coterie at the old Uni- 
versity Club was a formidable player. He had an 
ideal family life. Mrs. Morse was his constant 
companion; he always talked over with her the 
many problems of administration and organization 
he had while he was actively engaged in hospital 
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work, and relied a great deal on her advice. He 
cared littie for art, the theater, music or literature, 
but was devoted to nature, and at his small farm- 
house in Wayland, where he went every week end, 
he took great delight in puttering about at odd 
repair jobs and in observing and absorbing the 
things of outdoors — birds, of which he was very 
fond, trees and flowers. In the summer, he went 
for many years to Shelburne, New Hampshire, 
where he did about what he did at Wayland. 

“Johnny” Morse was loved by all those who 
knew him well, particularly, as he grew older, 
by medical men younger than himself. A group 
of about thirty of these gave him a dinner on his 
seventieth birthday. At this dinner a poem was 
read which closed with the following lines: 


John Lovett Morse, by thee we set great store, 
Respect thee much, and love thee more. 

A human, true and kindly friend thou art, 

A life well lived —thou’st nobly done thy part. 


L. W. H. 


MASSACHUSETTS MEDICAL SOCIETY 


SECTION OF OBSTETRICS 
AND GYNECOLOGY* 


Raymonb S. Titus, M.D., Secretary 
330 Dartmouth Street 
Boston 


Pyeuitis IN PREGNANCY 


Mrs. B., a twenty-nine-year-old para II, was first 
seen in the office on January 27, 1923, when about 
nine weeks pregnant. 

There was no history of familial diseases. The 
patient gave a history of scarlet fever, with no 
sequelae, at the age of six and of measles. There 
was no history of serious illness or operations. 
Catamenia began at thirteen, were regular with a 
twenty-eight-day cycle and lasted five days. The 
last period had begun on November 21, 1922, mak- 
ing the expected date of confinement August 28. 
The first pregnancy had been normal and had 
ended in a simple forceps delivery on August 17, 
1918. 

Physical examination showed a well-developed 
and nourished woman. The weight was 118 
pounds, the patient having lost 5 pounds in two 
weeks. The heart was not enlarged; there were 
no murmurs. The lungs were clear and resonant; 
there were no rales. The blood pressure was 126 
systolic, 60 diastolic. The breasts showed slight en- 
gorgement. Vaginal examination revealed a cervix 

*A series of selected case histories by members of the section will be 


published weekly. Comments and questions by subscribers are solicited 
and will be discussed by members of the section. 
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that was soft and posterior; the fundus was an- 
terior and enlarged. A specimen of urine was 
negative. 

The pregnancy progressed normally with a nor- 
mal blood pressure and a negative urine until May 
19. At this time the patient weighed 131 pounds; 
there was no edema and the blood pressure was 120 
systolic, 60 diastolic. She complained of a severe 
pain in the region of the right kidney, but there 
was no fever. A specimen of urine procured a 
few days later showed a trace of albumin and 100 
to 200 white cells per high-power field. At this 
time the temperature was ranging from 99°F. in 
the morning to 103 or 104 in the afternoon. There 
was definite tenderness in the region of the right 
kidney, but no particular difficulty with micturi- 
tion. From then until June 8 the temperature fluc- 
tuated between 98 and 103°F., with occasional 
chills. Treatment had been entirely symptomatic: 
fluids were forced, and an ice bag was placed over 
the kidney. Urotropin was then given in 71/-gr. 
doses four times a day for three days, and then 
sodium bicarbonate was prescribed to alkalinize 
the system. She was seen in consultation by a 
urologist, whose advice was entirely conservative — 
no thought of renal lavage entered the minds of 
the medical profession at that time. The consul- 


_ tant said that the condition might keep up, off and 


on, until the arrival of the baby, after which he 
believed that the pyelitis would clear up sponta- 
neously. 


By June 16 the temperature was approaching 
normal. The patient had lost a great deal of 
weight, had no appetite and felt very poorly. There 
was still some tenderness in the region of the right 
kidney. The urine showed a trace of albumin and 
50 to 100 white cells per high-power field. Nature 
was extremely kind in this case, because from 
July 1 until September 4, when labor started, the 
urine was comparatively free from pus, and the 
patient had no fever and gradually recovered her 
appetite and general sense of well-being. She was 
delivered on September 4, and had a perfectly nor- 
mal convalescence. 

After that the patient never had other attacks of 
pyelitis. A specimen of urine taken on August 6, 
1928, showed the slightest possible trace of albu- 
min with 1 to 3 leukocytes per high-power field 
and no casts. The blood pressure was not elevated. 

She was not seen again until October 27, 1930, 
when the blood pressure was 220 systolic, 126 
diastolic. The urine showed the slightest possible 
trace of albumin, and the sediment contained no 
red cells or leukocytes but an occasional granular 
cast. 

The patient continued to run a high blood pres- 
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sure until she died suddenly of a cerebral hemor- 
rhage in 1935. 


Comment. This case illustrates perfectly the con- 
servative treatment of pyelitis in 1923. The treat- 
ment consisted of rest in bed, forced fluids and 
urotropin and sodium bicarbonate by mouth, and 
only very infrequently did the condition become so 
grave that interruption of the pregnancy was enter- 
tained. It was often very difficult to get sufficient 
nourishment into these patients because not only 
did the continued fever do away with all desire 
for food but persistent vomiting often resulted in 
the loss of much of the food ingested. The in- 
travenous injection of glucose solution was not a 
common form of medication, and subcutaneous in- 
jections of saline were frequently necessary to 
maintain a normal fluid intake. It was the com- 
mon belief then that when pyelitis occurred dur- 
ing pregnancy it spontaneously cleared after the 
baby was delivered, that subsequent attacks of py- 
elitis were uncommon and that true kidney damage 
as a result of pyelitis did not occur. All this we 
now know to be untrue. It is fair to infer that 
the sustained blood pressure which subsequently 
developed was based on damaged kidneys as a 
result of the pyelitis. Pyelitis during pregnancy is 
not the innocuous disease that it was considered to 
be fifteen or twenty years ago. 


CHOOSING A CAMP FOR YOUR CHILD* 


The camping season will soon be here, and the important 
question for parents to decide is whether they want their 
children to go to camp this summer. Those who have 
sent their children in the past will have little difficulty in 
making this decision if their children have not passed the 
camping age. These parents realize that the benefits 
which their children receive from camp are far greater 
than those they would receive at home, regardless of 
whether they live in the city or the country. 


All parents should know what summer camps attempt 
to do for their children. Camps in reality are like schools 
and teach children how to live happily together under de- 
lightful natural surroundings. They are not merely 
places where parents can send their children to avoid the 
heat of the summer. They are character-building institu- 
tions where boys and girls learn principles of right and 
wrong through the example and leadership of their coun- 
selors. Instead of learning to read and write, they learn 
the various summer sports, such as swimming and boat- 
ing, and craftsmanship. The modern camp is giving up 
the strict regimentation of school life, and although there 
is discipline, boys and girls are allowed to pursue their 
own interests. Children now may engage in projects of 
their own, which often give them the inspiration of ac- 
complishment. One cannot pass over lightly the great 
part that the country, with its beautiful trees, its lakes and 
all the mysteries of nature, gives to children. The love of 


*4 “Green Lights to Health’ broadcast given by Dr. Warren R. Sisson 
on Tuesday, April 9, and sponsored by the Public Education Committee 
of the Massachusetts Medical Society and the Massachusetts Department 
of Public Health. 
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the great out-of-doors which New England affords so. 
iberally is something to which every child is entitled. 

A word should be said about the general camp situation 
in Boston and New England. In the first place we are 
situated in one of the most ideal localities for camps, with 
the ocean, lakes and country at our very doorsteps. The 
unfortunate part about it is that there are still far too few 
camps for all the boys and girls who ought and want to. 
go to one. There are in general two classes of camps,. 
which might well be compared to public and private 
schools. The public ones are often called organization 
camps because they are financed and directed by public- 
spirited men and women who wish to give camping ex- 
perience to all boys and girls without respect to the finances 
of their parents. These people believe that camp life 
should be afforded to all children, just as education is 
given to all children. There are about seventy such camps,. 
some large, some small, which emanate from Boston alone.. 
Some of these are the scout camps, the Salvation Army 
Camp, the East Boston Settlement House Camp, and the 
News Boys’ Camp. All these and many others have been 
examined, visited and revisited by people interested in 
camps for children, and many friendly criticisms and sug- 
gestions have been made, with the result that the standards. 
have been greatly improved, that is, there are better build- 
ings, councilors, programs and food and a longer stay in 
camp. 

Some of us are very much interested in the physical 
side of camp life. We do not believe that this is more 
important than programs and personnel, but we do be- 
lieve that no camp should take the responsibility of caring 
for children without providing adequately for certain es- 
sential physical conditions. These include the proper sit- 
uation for the camp site, proper sewage disposal and 
drinking water free from contamination. These matters. 
cause us little thought in our cities because public-health 
departments and sanitary engineers have made them a 
part of our life, but camps must have the same systems,. 
which are expensive essentials. In some states, sewage 
disposal and pure water supplies are controlled by laws, 
in others only superficial supervision is given, while still 
others are entirely under the direction of the camp authori- 
ties. We believe from our studies that most New Eng- 
land camps have safe water and proper sewage disposal 
plants, and we are not aware that any diseases among 
campers have arisen from these sources. 

The camp buildings should provide proper shelter 
against cold and rainy weather, proper space for sleeping 
and adequate recreational rooms. One of the most im- 
portant buildings is the kitchen, and there should be good 
refrigeration facilities. 

The diet for campers is a subject that concerns us a great 
deal. It is true that many children remain in camp only 
two weeks, so that little harm can come from poorly bal- 
anced and insufficient food, but even so, the diet should 
be perfect in order to give the camper the best results. 
We have not established the ideal menus for camps, and 
more work must be given this subject. The most expen- 
sive diet certainly is not always the best. We have 
sampled a good many camp diets, and although there 
are exceptions, most camps are providing good food for 
the children. Some of the camps have used local raw 
milk in the past, but pasteurized milk is much more de- 
sirable and now, I understand, is prescribed by law for all 
campers in one New England state. 

Among the important physical requirements for camps 
which should interest every parent is proper medical su- 
pervision. Health in a camp is not only important for 
each camper but for the group. If one child has an in- 
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fection it may spread to others. This means, first of all, 
that every camp should have a physician in residence or 
near enough so that he can make regular visits and super- 
vise and instruct the camp staff in medical matters. A 
qualified nurse should live in every camp and be able to 
care properly for any sick camper and attend to minor 
injuries. Her presence adds greatly to the security of your 
children while they are away from you. 

All campers should have a physical examination before 
going to camp to be certain that they are free from any 
infection and to find out if they are qualified for camp 
life. They should ali be examined again on arrival in 
camp in order that every child’s physical condition may 
be known first hand to the camp physician and to the 
director and his staff. Parents should also know that these 
physical examinations are important for all the staff and 
food handlers, as this gives added protection to the chil- 
dren’s health. 

& 

Q. How shall I go about selecting a camp for my two 
girls, aged ten and twelve? 

A. That is just the question hundreds of mothers are 
asking, regardless of the type of camp. You may not 
know that there is a camp division of the Boston Council 
of Social Agencies at 80 Federal Street (LIB 8515). 


Q. Is this a directory for the organization camps? 

A. Yes, and anyone may call up there to find out all 
about them. The secretary of this office will tell you about 
the camps and where to apply. 


Q. Will he know whether these camps have fine coun- 
selors and good food for my girls? 


A. Yes, because he has visited most of them. 


Q. What do you think is the most important thing to 
consider in selecting a camp for my girls? 

A. You have asked me a very hard question, but I be- 
lieve if a camp has a good director who is always on the 
job his camp will be suitable for your children. 


QO. But how can I see the director and how can I tell 
if he knows how to manage a good camp? 

A. Many times you can see the director. This is al- 
ways true of the private camps, and you can always ask 
your friends and their children who have been to camp 
about the director. If a camp has a good reputation 
among campers, it generally means that the director is 
good 

Q. In selecting a camp, should I inquire into all these 
things which you have mentioned, such as pasteurized 
milk, refrigeration, a camp doctor and nurse? 

A. Yes, I think you should ask about some of these 
things at least. If they have these essentials they will 
have the rest. Furthermore, if you ask these questions it 
will emphasize the importance of high standards for the 
successful future of their camps. 


Q. One of my girls has had a great many colds this 
past winter. Do you think she ought to go to a seashore 
camp or to one in the mountains? 

A. 1 do not believe it really makes much difference. 
The important thing is to select a well-run camp. 


Q. If I or one of my friends could afford to pay the full 
camp fee or tuition of a private camp, how would you 
select the proper one? 

A. 1 think I should use the same rules. There is a di- 
rectory for private camps, published by the American 
Camping Association in Chicago, but it will not help 
you much. I am certain that I should not select a camp on 
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social grounds —as many people do. I should ask my 
physician, a teacher I respect in my child’s school or some 
friend who knows about camps. 

If you start now to investigate the camps available to 
you, you will find a good one for your children and they 
will have one of the best summers in their lives and be 
healthier, happier and more useful people in later life. 


DEATH 


LOVELL — Martna E. Lovett, M.D., of Boston, died 
April 22. 

Born in Ludlow, Vermont, she received her education 
at Black River Academy and obtained her degree from the 
Woman’s Medical College of Pennsylvania in 1899. Dr. 
Lovell served her internship at the New England Hospital 
for Women and Children. 

She was staff physician of the Massachusetts Society for 
the Prevention of Cruelty to Children for thirty-two years, 
having become associated with that organization in 1906. 

Among her affiliations were memberships in the Massa- 
chusetts Medical Society and the American Medical Asso- 
ciation. 

A sister, Dr. Lucinda Lovell, and three brothers sur- 
vive her. 
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ASSOCIATED HOSPITAL SERVICE 
CORPORATION 


The increasing financial soundness of the Blue Cross of 
Massachusetts is indicated in its annual statement for 1939 
which was recently released by the executive director, Mr. 
R. F. Cahalane. The organization started 1939 with a 
deficit of $7,252.84 and ended with a surplus of $152,- 
359.73, according to the statement. Over 76 per cent of 
the earned income, or $1,109,425.28, was paid out for hos- 
pital service to subscribers during the year. Within this 
year the accrual method of accounting for earned income 
was adopted, the statement explained. 

General operating costs were 8.7 per cent and the cost of 
acquiring new members, servicing accounts and conduct- 
ing a public education program was 2.5 per cent, making 
a total of 11.2 per cent of earned income for administra- 
tion and operation. “This is one of the lowest operating 
costs among the sixty service plans now approved by the 
American Hospital Association,” Mr. Cahalane declared. 
“Operating costs are kept at this low level because all em- 
ployees of the Blue Cross, including staff representatives, 
work on a salary basis with no commissions or bonuses 
paid,” he explained. 

In commenting on the newly acquired surplus or re- 
serve fund, Mr. Cahalane said: “Our experience last year 
with an epidemic of respiratory infection, when it was 
necessary to make deductions on hospital bills, showed us 
that it was increasingly desirable to create a reasonable re- 
serve to provide against any such future emergency. When 
the reserve fund is deemed sufficient, further surplus will 
be returned to subscribers in the form of added benefits 
or decreased membership rates. The Blue Cross has re- 
paid its member hospitals half the amount of the deduc- 
tions made last spring, and expects to pay the remainder 
after the winter months have passed. The original loan 
for initial working capital was repaid in December, 1938.” 

He added: “During two and a half years of operation 
we have forged steadily ahead, in spite of a few ‘growing 
pains.” The number of subscribers enrolled has exceeded 
all estimates made at the beginning. We have every reason 
to look ahead to substantial growth and the extension of 
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Blue Cross service to larger numbers of citizens, particu- 
larly those in the lower income groups.” 
* * * 
The balance sheet, as of December 31, 1939, is as fol- 


lows: 


ASSETS 
Cash in banks and on hand................ $488,935.65 
Accounts receivable 49,099.01 
Deposits in savings banks.................. 25,314.97 
LIABILITIES AND RESERVES 
Reserve for hospitalization expenses........ $179,554.91 
1,484.20 
Unearned subscriber payments............. 229,950.79 
Operating reserves 152,359.73 
Total liabilities and reserves........... $563,349.63 


RESUME OF COMMUNICABLE DISEASES 
IN MASSACHUSETTS FOR FEBRUARY, 1940 


DISEASES Fesruary FEpruary  Five-YEAar 
1940 1939 VERAGE® 

Anterior poliomyelitis ....... 2 0 

Dysentery, bacillary ........ 41 23 

German measles ...........- 60 66 511 
291 285 383 
Lobar pneumonia ........... 581 6 675 
Meningococcus meningitis... . 5 7 11 
Paratyphoid B fever.......... 0 2 1 
Scarlet fever 511 890 984 
405 343 424 
Tuberculosis, pulmonary...... 205 148 212 
Tuberculosis, other forms.... 34 24 
Undulant fever ...........-- 4 2 3 
Whooping cough ............ 534 1015 885 


*Based on figures for preceding five years. 


RARE DISEASES 


Anterior poliomyelitis was reported from: Boston, 2; 
total, 2. 

Diphtheria was reported from: Andover, 1; Boston, 3; 
Lawrence, 1; Methuen, 2; Peabody, 2; Saugus, 1; Shirley, 1; 
Somerville, 2; Worcester, 1; Wrentham, 1; total, 15. 

Dysentery, bacillary, was reported from: Boston, 1; Cam- 
bridge, 4; Lowell, 1; Lynn, 2; Medfield, 10; Merrimac, 1; 
— Pittsfield, 8; Salem, 8; Westfield, 5; Wrentham, 1; total, 41. 

Infectious encephalitis was reported from Merrimac, 1; 
total, 1 

Malaria was reported from: Watertown, 1; total, 1. 

Meningococcus meningitis was reported from: Boston, 1; 
Falmouth, 1; Holyoke, 1; North Adams, 1; Tewksbury, 1; 
total, 5. 

Pfeiffer bacillus meningitis was reported from: Hanson, 
1; total, 1. 

Septic sore throat was reported from: Andover, 1; Bel- 
mont, 1; Boston, 2; Cambridge, 5; Danvers, 1; Fall River, 
2; Greenfield, 2; Haverhill, 2; Merrimac, 1; New Bedford, 
1; Peabody, 1; Revere, 1; Somerville, 1; Watertown, 1; 
Wrentham, 1; total, 23. 

Trachoma was reported from: Boston, 1; total, 1. 

Trichinosis was reported from: Boston, 1; total, 1. 

Typhoid fever was reported from: Arlington, 1; Brock- 
ton, 1; New Bedford, 1; Salem, 1; Swampscott, 1; Wey- 
mouth, 1; total, 6. 
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Undulant fever was reported from: Brookfield, 1; Haver- 
hill, 1; Stockbridge, 1; Worcester, 1; total, 4. 


; Chicken pox had its highest February incidence since 
916. 


The reported incidence of dog bites was slightly above 
the five-year average, with the highest February incidence 
since 1928, 

There is a continuation of the slight upward trend of 
bacillary dysentery, primarily of the Sonne type. 

Diphtheria was reported at expected levels, the slow 
upward trend of the past five months being broken. 

Scarlet fever had its lowest February incidence since 
1906 

German measles, gonorrhea, syphilis, measles and mumps 
were reported well within the five-year average. 

Lobar pneumonia, meningococcus meningitis and whoop- 
ing cough were reported at expected levels. 

There was nothing remarkable in the reported incidences 
of anterior poliomyelitis, paratyphoid B fever, tuberculosis, 
typhoid fever and undulant fever. 


MAINE NEWS 


MAINE MepiIcaAt AssociIATION 


The eighty-eighth annual session of the Maine Medi- 
cal Association will be held at Rangeley Lakes, Sunday, 
Monday and Tuesday, June 23, 24 and 25. 

Monday afternoon will again be devoted to a clinico- 
pathological discussion. An added feature will be a dis- 
cussion of the use of sulfapyridine and allied compounds 
by a recognized authority. In the evening the ever- 
popular dinner-dance is planned, and Mr. V. W. Peterson, 
of the Federal Bureau of Investigation, is to speak. 

Tuesday afternoon, Drs. Henry Marble and Timothy 
Leary, of Boston, and Dr. P. L. B. Ebbett, of Houl- 
ton, are to talk on subjects of general interest. Gov- 
ernor Barrows will speak following the banquet in the 
evening, as will Dr. Morris Fishbein, editor of the Journal 
of the American Medical Association, for the second suc- 
cessive year. The title of the latter’s talk will be “Quack- 
ery in Medicine.” + 


Marne Pusiic HEALTH AssociATION 


The Maine Public Health Association held its 1940 
Campaign for the Prevention of Tuberculosis during the 
month of April, for the thirteenth consecutive year. The 
slogan was “The X-ray Reveals Tuberculosis before the 
Symptoms Appear,” the object being to teach the impor- 
tance of using the x-ray as a necessary tool in securing an 
early and correct diagnosis. 

Especially co-operative agencies were the Maine Fed- 
eration of Women’s Clubs, the Maine Medical Associa- 
tion, district health officers, Red Cross agencies, milk 
dealers, various educational institutions, and newspapers. 
Broadcasts were arranged; women’s clubs distributed lit- 
erature; milk dealers used bottle caps carrying the slogan; 
industries enclosed literature in pay envelopes; announce- 
ments were made through the churches on Early-Diagnosis 
Sunday. Inmates in sanatoriums who were able were 
asked to write letters to friends urging health check-ups 
with x-ray studies. 


Women’s Fietp ArRMy oF MAINE 


Prior to 1937 no financial provision had been made 
either by the State or by the hospitals, for the treatment 
of needy tumor patients. Realizing this fact the Women’s 
Field Army of Maine established the Dr. Joseph W. 
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Scannell Memorial Fund for the treatment of indigent 
tumor patients by x-rays or radium —two of the most 
expensive and essential items in the control of the dis- 
ease. 


Since the inauguration of the Women’s Field Army in 
1937 records show a constant increase in the attendance 
at the tumor clinics, which are conducted at the Maine 
General Hospital (Portland), the Eastern Maine General 
Hospital (Bangor), the Thayer and Sister’s hospitals 
(Waterville) and the Central Maine General and St. Mary’s 
General hospitals (Lewiston). In 1937 to 1938, 600 pa- 
tients were examined at the six clinics; of this number the 
Women’s Field Army assisted in financing the treatments 
for 147. From May 1, 1938, to May 1, 1939, approximate- 
ly 950 patients were examined at the clinics, 309 cases 
being assisted by the Women’s Field Army. From May 1, 
1939, to May 1, 1940, 750 patients were examined, and 
222 cases were assisted by the Women’s Field Army. Of 
the number of patients coming to the clinics a greater 
proportion are coming early and are therefore curable 
cases. 

The personnel of the Women’s Field Army is as fol- 
lows: state commander, secretary, 16 vice-commanders, 
16 deputy vice-commanders, 142 majors of districts, who 
secure captains in the cities and towns, and a publicity 
director (part-time). A million pieces of literature are 
distributed, and 2000 booklets and letters to the doctors 
and ministers of Maine. A goal of $25,000 has been set 
for the 1940 campaign. The Maine Legislature has ap- 
propriated $5000 for the fiscal years ending June 30, 1940, 
and June 30, 1941. 


CORRESPONDENCE 


MEDICAL SPECIALISTS 


To the Editor: Your comments on the recently issued 
Directory of Medical Specialists and on the general subject 
of certification of specialists, appearing in ydur issue of 
March 28, were of great interest to all of us concerned 
with this movement. 

Your criticisms were, as usual in your editorial columns, 
constructive ones, and I desire only to clarify certain points 
about which there seems to be some misunderstanding. 

The general impression seems to prevail, suggested again 
in your editorial, that the special examining boards re- 
quire all applicants for certification to obtain their train- 
ing solely by prolonged periods of hospital residency serv- 
ices, amounting to from three to seven years of such serv- 
ice. This is not correct, and the preceptorship or as- 
sistantship method of training is acceptable to all the 
boards. 

A quotation from the requirements of the American 
Board of Surgery reads as follows: “One may secure the 
necessary training as an assistant to an accredited surgeon, 
provided suitable facilities for the education of the candi- 
date are offered.” Combinations of hospital residency and 
staff assistantship trainings are also entirely acceptable, the 
minimum period of such training in general surgery being 
specified as five years. 

Your editorial suggests that two years of hospital train- 
ing after the intern year should be sufficient for this, but 
the Board of Surgery believes the surgeon with such rela- 
tively scanty training would lack maturity of judgment 
and experience and would not be sufficiently safely ground- 
ed to warrant his being certified as a recognized specialist 
in general surgery. 

The regulations of the American Board of Obstetrics 
and Gynecology state: “As a substitute for special [hos- 
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pital] training, service with a qualified preceptor .. . 
may be acceptable. . . . The time [required] for this type 
of training will vary with the amount of work done with 
the preceptor [but must be at least three years].” 

It is clear from the foregoing that dispensary staff ap- 
pointments, as well as assistant or associate staff appoint- 
ments in accredited hospitals under proper supervision, 
may be utilized by candidates as fulfilling training re- 
quirements when opportunities for the more intensive 
residency system training have been lacking. 

As one who has served for ten years as an examiner 
for one of these boards, may I refute that “the examiners 
have on some occasions been more interested in limiting 
the number of certificate holders than in determining the 
fitness of the individual candidate?” Such comments have 
been heard from thoughtless or unsuccessful candidates 
but are entirely unjustified. On the contrary, every Board 
strives for the opposite, namely to approve as many as 
can really qualify. Far more time is taken with question- 
able candidates than with any others. Such men are given 
every additional opportunity to qualify when their first 
showing has been uncertain or poor, by being requestioned 
by several rather than by only one set of examiners. 

I have repeatedly sat with other examiners and heard 
the candidate asked a controversial question about which 
the examiners themselves disagreed regarding the answer. 
The candidate was told this and that we wanted to know 
his opinion and by what reasoning he came to his conclu- 
sions. Under such circumstances I have never seen a can- 
didate failed on his answer merely because it disagreed 
with the opinion held by one or two of us, provided his 
knowledge of the subject and his lines of reasoning justi- 
fied his opinion. This, to my mind, is a real type of ex- 
amination. 

The Directory of Medical Specialists was prepared pri- 
marily for the medical profession as a means of distin- 
guishing by certification formally qualified specialists from 
others whose claims to be specialists may be valid or 
merely their own self-appraisals. We hope the profession 
will use the directory rather than the lay public, as refer- 
ence of patients should be by the former, not by the 
latter. 

However, and as you suggest, the public is certain to be- 
come actively aware of this movement to elevate the prac- 
tice of the medical specialties. In this instance, the medical 
profession is once again trying to lead rather than to fol- 
low the lay public in the better care of its sick popula- 
tion. 

Paut Titus, M.D., Secretary, 
Advisory Board of Medical Specialties. 


1015 Highland Building, 
Pittsburgh, Pennsylvania. 


ULTRA-VIOLET CURTAINS 


To the Editor: The editorial “Ultra-Violet Curtains” in 
the April 11 issue of the Journal might have more strongly 
emphasized the epidemiologic point that the reservoir for 
respiratory infection is not the atmosphere, but the naso- 
pharyngeal membranes of the people who breathe it. Like- 
wise, in the Wells experiment, the reservoir is the atomizer, 
not the air it pollutes. Sterilized air is just as good a ve- 
hicle between individuals as is polluted air. This concept 
is presented in a report on the epidemiology of respiratory 
infection in the Bulletin of the New England Medical Cen- 
ter 2:90—94, 1940). 

Dwicut O’Hara, M.D. 


416 Huntington Avenue, 
Boston, Mass. 
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LICENSE REVOKED 


To the Editor: The license of Dr. Herbert N. Gerar- 
dell, 116 Paris Street, East Boston, Massachusetts, was 
revoked by the Board of Registration in Medicine on 
April 18 because of gross misconduct in the practice of 
his profession. 

STEPHEN RusHmore, M.D., Secretary, 

Board of Registration in Medicine. 

State House, 
Boston. 


ARTICLES ACCEPTED BY THE AMERICAN 
MEDICAL ASSOCIATION, COUNCIL 
ON PHARMACY AND CHEMISTRY 
To the Editor: In addition to the articles enumerated 
in our letter of February 7 the following have been ac- 
cepted: 
Abbott Laboratories 
Tablets Barbital — Abbott, 5 gr. 
Capsules Estriol — Abbott, 0.24 mg. 


Drug Products Co. 
Hyposols Bismuth Subsalicylate in Oil, 60-cc.-size 
vial 
Gane’s Chemical Works 
Pentobarbital Sodium 


Gilliland Laboratories, Inc. 
Antipneumococcic Rabbit Serum, Type I 
Antipneumococcic Rabbit Serum, Type II 
Antipneumococcic Rabbit Serum, Type V 
Antipneumococcic Rabbit Serum, Type VII 
Antipneumococcic Rabbit Serum, Type VIII 


Hille Laboratories 


Unguentum Lunosol, 5 per cent — Hille 
Unguentum Lunosol, 10 per cent — Hille 


International Vitamin Corporation 
I.V.C. Halibut Liver Oil with Viosterol (A.R.P.I. 
Process) in Oil 
Capsules I.V.C. Halibut Liver Oil with Viosterol 
(A.R.P.I. Process) in Oil, 3 min. 


Eli Lilly & Co. 
Pulvules Sulfanilamide, 0.13 gm. (2 gr.) 
Pulvules Sulfanilamide, 0.325 gm. (5 gr.) 


Mallinckrodt Chemical Works 
Hippuran 
Hippuran (Crystals) 12-gm., 100-gm. and 500- 
gm. bottles 
Sterile Solution Hippuran, 25 cc. 
Magnesium Trisilicate — Mallinckrodt 


Wm. S. Merrell Company 
Ampules 0.05 gm. 
(% gr. 
Ampules 0.1 gm. 
(1% gr.), 1 ce. 


Ampules Sodium Cacodylate— Merrell, 0.2 gm. 
(3 gr.), 1 cc. 
Ampules Sodium Cacodylate— Merrell, 0.324 gm. 


gr.), cc. 
Ampules Sodium Cacodylate— Merrell, 0.454 gm. 
(7 gr.), 1 ce. 
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National Drug Company 


Tuberculin Intracutaneous for Mantoux Test, one 
l-cc. ampule (single test) package 

Tuberculin Intracutaneous for Mantoux Test, one 
5-cc. ampule (single test) package 


Parke, Davis & Co. 


Tablets Sulfapyridine — P.D. & Co., 0.5 gm. (71 gr.) 
Bismuth Salicylate in Oil— P.D. & Co., 30-cc. bottle 
Bismuth Salicylate in Oil — P.D. & Co., 500-cc. bottle 


Smith, Dorsey Company 
Capsules Ephedrine Sulfate, 0.048 gm. (% gr.) 
Capsules Ephedrine Sulfate, 0.025 gm. (% gr.) 


E. R. Squibb & Sons 
Antipneumococcic Rabbit Serum, Type I 


Frederick Stearns & Co. 
Stearns Ascorbic Acid Tablets, 25 mg. 


The Upjohn Co. 
Ampules Sodium Cacodylate— Upjohn, 0.05 gm. 
(% gr.), 1 cc. 
Ampules Sodium Cacodylate— Upjohn, 0.1 gm. 
(1% gr.), l ce. 
Ampules Sodium Cacodylate— Upjohn, 0.2 gm. 


(3 gr.), 1 cc. 
Ampules 0.32 gm. 
(5 gr.), 1 
Ampules Sodium. ‘Cacodylate — Upjohn, 0.45 gm. 
gr.), 1 cc. 


Ampules Sodium Cacodylate— Upjohn, 0.97 gm. 
(15 gr.), 2 cc. 


Paut Nicuotas Secretary. 


535 North Dearborn Street, 
Chicago, IIlinois. 


NOTICES 


JOSEPH H. PRATT DIAGNOSTIC HOSPITAL 


Bennet Street, Boston 
Lecture Hall, 9-10 a.m. 


MepicaL CONFERENCE ProGRAM, MAy—JUNE 


Friday, May 3—A Review of Diabetes. Dr. Elliott P. 
Joslin. 

Saturday, May 4— Hospital Case Presentation. Dr. 
James E. Paullin. 

Thursday, May 9— Research in the Control of Cancer 
Pain with Special Reference to the Newer Morphine 
Derivatives. Dr. Lyndon E. Lee. 

Friday, May 10— The Management of the Pernicious 
Anemia Patient with Neural Disturbance. Dr. Wil- 
liam P. Murphy. 

Saturday, May 11 — Hospital Case Presentation. Dr. S. J. 
Thannhauser. 

Tuesday, May 14— Studies in Urobilinogen Metabolism. 
Drs. Karl Singer and Edward B. Miller. 

Wednesday, May 15— Hospital Case Presentation. Dr. 
S. J. Thannhauser. 

Thursday, May 16 — Huntington’s Chorea. 
ren Stearns. 

Friday, May 17 — Obesity. Dr. Mark Falcon-Lesses. 

Saturday, May 18 — Hospital Case Presentation. Dr. S. J. 
Thannhauser. 


Dr. A. War- 
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Tuesday, May 21 — Arthritic Clinic. Dr. Walter Bauer. 

Wednesday, May 22— Hospital Case Presentation. Dr. 
S. J. Thannhauser. 

Thursday, May 23—Cardiac Clinic. Drs. H. Magen- 
dantz and A. Zetlin. 

Friday, May 24— The Origin, Diagnosis and Treatment 
of Pituitary Body Tumors. Dr. Oscar Hirsch. 

Saturday, May 25—Hbospital Case Presentation. 
S. J. Thannhauser. 

Tuesday, May 28 — Personality Factors in Internal Medi- 
cine. Dr. C. Macfie Campbell. 

Wednesday, May 29— Hospital Case Presentation. Dr. 
S. J. Thannhauser. 

Friday, May 31—Changes in the Circulation Produced 
by Poor Postural Adaptation. Dr. Eugene A. Stead, Jr. 

Morning conferences will be resumed on Tuesday, Oc- 
tober 1, 1940. 


Dr. 


CARNEY HOSPITAL 


‘The monthly meeting of the John T. Bottomley Society 
will be held at the Out-Patient Department of Carney Hos- 
pital on Tuesday, May 7, at 11:30 a.m. Dr. S. Tracy 
Clarke will speak on the subject “Medical Ophthalmology.” 

Physicians and students are cordially invited to attend. 


BOSTON CITY HOSPITAL 


The monthly clinicopathological conference will be held 
at the Boston City Hospital on Wednesday, May 8, at 
12 o’clock noon, in the Pathological Amphitheater. 


HARVARD MEDICAL ALUMNI 
ASSOCIATION 


The annual meeting and dinner of the Harvard Medi- 
cal Alumni Association will take place on Wednesday, 
June 12, at 7:15 p.m. at the Harvard Club of New York 
during the annual session of the American Medical Asso- 
ciation. The speakers will be President James B. Conant 
and Drs. C. Sidney Burwell, Lincoln Davis and Cornelius 
P. Rhoads. Notices with return cards will be sent to all 
alumni in advance. 


PETER BENT BRIGHAM HOSPITAL 


A joint medical and surgical clinic at the Peter Bent 
Brigham Hospital will be held on Wednesday, May 8, 
from 2 to 4 p.m. Drs. Robert Zollinger and E. S. Emery 
will speak on “Diarrhea and Constipation.” 

Physicians and students are cordially invited to attend. 


SOUTH BOSTON MEDICAL SOCIETY 


The annual dinner of the South Boston Medical Society 
will be held at the Harvard Club on Monday, May 20, at 
7:00 p.m. In celebration of its thirty-fifth anniversary, the 
history of the society will be read. 

Reservations for the dinner may be made by telephoning 
Dr. John T. Foley, SOU 1617. 


BOSTON LYING-IN HOSPITAL 


The Journal Club will hold its next meeting at 
the Boston Lying-in Hospital on Tuesday, May 14, at 
8:15 pm. Dr. George L. Streeter, of the Carnegie Insti- 
tution, Washington, District of Columbia, will speak on 
“Important Factors in Development as Revealed by Early 
Stages of the Macaque Embryo.” 

Physicians and students are cordially invited to attend. 
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NEW ENGLAND PEDIATRIC SOCIETY 


The next meeting of the New England Pediatric Society 
will take place on Wednesday, May 15. The clinical 
presentation will be held at the Massachusetts General 
Hospital, and all the other events at Longwood Towers, 
Brookline. 


PRoGRAM 


4:00 Clinical presentation by staff at Massachusetts 
General Hospital. 

6:15 Refreshments. 

7:00 Dinner. 

8:15 Symposium on Adolescence. 

Psychological Disturbances and Adjustments 
of Adolescence. Dr. James S. Plant, New- 
ark, New Jersey. 

Scholastic Difficulties of Adolescence. 
C. E. Allen. 

Disturbances of Menstruation and Ovulation 
of Adolescence. Dr. John Rock. 


Physicians are cordially invited to attend the clinical 
meeting and the symposium. 


Mr. 


MASSACHUSETTS SOCIETY 
OF EXAMINING PHYSICIANS 


The annual meeting of the Massachusetts Society of Ex- 
amining Physicians will be held at the Copley-Plaza Ho- 
tel, Boston, on Wednesday, May 8. Dinner will be served 
at 6:30 p.m. at $2.50 per plate. 


PRoGRAM 


Business. 
Election of officers. 
Election of candidates for membership. 
The Treatment of Dupuytren’s Contracture on the 
Second Surgical Service of the Carney Hospital. 
Dr. William E. Browne. 
The Work of the Board of Registration in Medicine. 
Dr. Francis R. Mahony. 
A Quarter Century Experience with a Benefit Plan 
for Twenty Thousand Employees. Dr. Daniel 
L. Lynch. 


ASSOCIATION OF MILITARY SURGEONS 


The Colonel Williams Chapter of the Association of 
Military Surgeons of the United States will hold its second 
meeting of the year at the Worcester State Hospital, 
Worcester, on Friday, May 10, at 8:00 p.m. Dr. William 
Malamud will speak on the subject “The Treatment of 
the Neurosis in General Practice.” The meeting will be 
preceded by the election of officers for the coming year. 


AMERICAN COLLEGE 
OF CHEST PHYSICIANS 


The sixth annual meeting of the American College of 
Chest Physicians will be held June 8, 9 and 10 at the Hotel 
Biltmore, New York City. The first day, Saturday, 
June 8, will be devoted to papers by members of the 
Medical Section, with an “Information Please” luncheon. 
On Sunday, June 9, an administrative session will be held 
in the morning and a meeting of the Surgical Section 
in the afternoon, with another “Information Please” 
luncheon. On Monday, June 10, clinics will be given at 
the Lenox, Kings Ccunty and Montefiore hospitals in the 
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morning and the Sea View, Bellevue and Kingston Avenue 
hospitals in the afternoon. 

Detailed information in regard to the program may be 
obtained from Dr. George Ornstein, 965 Fifth Avenue, 
New York City. 


SOCIETY MEETINGS AND CONFERENCES 


CALENDAR OF Boston DistrIicT FOR THE WEEK BEGINNING 
Sunpay, May 5 


Sunpay, May 5 


8:15 p.m. Boston Doctors’ Symphony Orchestra concert. Jordan Hall. 


Turspay, May 7 
*11:30 a.m. Medical Ophthalmology. Dr. S. Tracy Clarke. John T. 
Bottomley Society. Carney Hospital. 
6:30 p.m. Greater Boston Medical Society. Hotel Kenmore, Boston. 


Wepnespay, May 8 
12 m. Monthly clinicopathological conference. Boston City Hospital. 
*2-4 p.m. Diarrhea and Constipation. Drs. Robert Zollinger and 
E. S. Emery. Peter Bent Brigham Hospital. 
6:30 p.m. Massachusetts Society of Examining Physicians. 
Plaza Hotel, Boston. 


Copley 


Tuurspay, May 9 
*9-10 a.m. Research in the Control of Cancer Pain with Special Refer- 
ence to the Newer Morphine Derivatives. Dr. Lyndon E. Lee. 
Joseph H. Pratt Diagnostic Hospital. 


Fripay, May 10 
*9-10 a.m. The Management of the Pernicious Anemia Patient with 
Neural Disturbance. Dr. William P. Murphy. Joseph H. Pratt 
Diagnostic Hospital. 


Saturpay, May 11 
*9-10 a.m. Hospital case presentation. Dr. S. J. Thannhauser. Joseph 
H. Pratt Diagnostic Hospital. 


*Open to the medical profession. 


May 3-31 — Medical Conference Program. Joseph H. Pratt Diagnostic 
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Hospital. Page 780. 
May 9 —Pentucket Association of Physicians. 8:30 p.m., Hotel Bartlett, 
Haverhill. 


May 10 — Association of Military Surgeons. Page 781. 

May 10-18 — American Scientific Congress. Page 1043, issue of Decem- 
ber 28. 

May 13 — United States Pharmacopoeial Convention. Page 202, issue of 
February 1. 

May 14 — South End Medical Club. Page 736, issue of April 25. 

May 14 — Boston Lying-in Hospital. Page 781. 

May 15 — New England Pediatric Society. Page 781. 

May 20 — South Boston Medical Society. Page 781. 

May 21 — St. Francis Hospital (Hartford) alumni. 
April 25. 

May 21-22 — Massachusetts Medical Society. 
Plaza Hotel, Boston. 

June 4-6 — National Gastroenterological Association. 
April 25. 

June 4—7 — American Association of Industrial Physicians and Surgeons. 
Page 654, issue of April 

June 7-8 — American Heart Association. Page 469, issue of March 14. 

June 7-10 — American Board of Obstetrics and Gynecology. Page 608, 
issue of April 4. 

June 8 and 10— American Board of Ophthalmology. Page 719, issue 
of November 2. 

June 8-10 — American College of Chest Physicians. Page 781. 

June 10-14 — American Medical Association. Annual meeting, New York 

ity. 


Page 737, issue of 
Annual meeting, Copley- 


Page 737, issue of 


June 10-14 — American Physicians’ Art Association. 
February 22. 


June 12 — Harvard Medical Alumni Association. 
June 23-25 — Maine Medical Association. 


Page 332, issue of 


Page 781. 
Annual meeting. Rangeley 
Ocroper 8-11 — American Public Health Association. 
of April 11. 
Ocroser 21— American Board of Internal Medicine, Inc. 
issue of February 29. 


Page 655, issue 


Page 369, 


District MEDICAL SOCIETIES 


ESSEX SOUTH 
May 8 — Annual meeting. Salem Country Club, Peabody. 
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FRANKLIN 

May 14 — Franklin County Hospital, Greenfield. 
HAMPSHIRE 

May 8, at 11:30 a.m. at the Cooley Dickinson Hospital, Northampton. 
MIDDLESEX EAST 

May 15, at 12:15 p.m. at the Unicorn Country Club, Steneham. 
MIDDLESEX NORTH 

Jury 31. 

Ocroser 30. 


PLYMOUTH 
May 16 — Lakeville State Sanatorium, Middleboro. 


WORCESTER 


May 8— Worcester Country Club. Dinner at 6:30 p.m. followed by 
a business and scientific meeting. 


BOOKS RECEIVED FOR REVIEW 

The Hypothalamus and Central Levels of Autonomic 
Function. Proceedings of the Association for Research in 
Nervous and Mental Disease, December 20 and 21, 1939, 
New York. Vol. XX. 980 pp. Baltimore: Williams & 
Wilkins Co., 1940. $10.00. 

Gynecologic Operations and Their Topographic- 
Anatomic Fundamentals. Heinrich Martius. Translated 
and edited by W. A. Newman Dorland. 486 pp. Chi- 
cago: S. B. Debour, 1939. $10.00. 

A Textbook of Laboratory Diagnosis: With clinical ap- 
plications for practitioners and students. Edwin E. Os- 
good. Third edition. 676 pp. Philadelphia: The Blakis- 
ton Co., 1940. $6.00. 

Mammalian Genetics. William E. Castle. 169 pp. Cam- 

bridge, Massachusetts: Harvard University Press, 1940. 
$2.00. 
Cancer: A handbook for physicians. Prepared by The 
Tumor Committee of The Connecticut State Medical 
Society. 193 pp. Hartford: Connecticut State Depart- 
ment of Health, 1939. 50c. 

The Rise of Embryology. Arthur W. Meyer. 367 pp. 
Stanford University: Stanford University Press, 1939. 


.00. 

Medicolegal and Industrial Toxicology: Criminal in- 
vestigation, occupational diseases. 324 pp. Philadelphia: 
The Blakiston Co., 1940. $3.00. 

Manual of Dermatology. Carroll S. Wright. 376 pp. 
Philadelphia: The Blakiston Co., 1940. $4.00. 


BOOK REVIEW 

Nomenciature and Criteria for Diagnosis of Diseases of the 
Heart. The Criteria Committee of the New York 
Heart Association. Fourth edition. 282 pp. New 
York: New York Heart Association, 1939. $2.00. 


This book lists in detail the criteria for diagnosis of 
heart disease in all its aspects including the etiologic, ana- 
tomical, physiological, radiological, electrocardiographic 
and pathological. It has been adopted and distributed by 
the American Heart Association and is recommended by 
the New England Heart Association whose predecessor, 
the Boston Association for the Prevention and Relief of 
Heart Disease, pioneered in this field nearly twenty years 
ago. 

The present volume contains important changes to con- 
form with the Standard Classified Nomenclature of Dis- 
ease, and a section on “Pathological Diagnosis” has been 
added. 

The appearance of a fourth edition in twelve years is 
some indication of its popularity among cardiologists and 
teachers, who have welcomed the contribution it has made 
to clarity of expression through uniformity of criteria. 


Vo 


